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(54)Titlc: MELTRINS 



(57) Abstract 

Novel substances participating in the adhesion and fusion of myoblasts 
with each other in the course of the myotube formation. Meltrins which are 
membrane proteins acting on the fusion, adhesion or agglutination of cells, in 
particular, myoblasts; polypeptides of the respective domains thereof; DNAs 
encoding the same; ant i sense RNAs for these DNAs; various antibodies against 
these meltrins and the polypeptides; expression vectors containing the DNAs; 
Transformants constructed by using these expression vectors; a process for 
producing the above-mentioned meltrins and the polypeptides with the use of 
the transformants; and medicinal compositions containing the meltrins or 
meltrin antagonists as the active ingredient. 
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<0, *tt£(i, *ft*'*U El 2 a~E]2 j N 0 3 a -SI 3 j &t>'EU a 
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Mi, /N^^'J^Xt*tt*EWWoT3-K*nS7^»EW 
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S*iS£EyiJt> L < (±-£© — SP^^fDN A fe^oDNA 

J®mmt#) 8 0 KJ£Lk % ff t I < fi 9 0 ^iO^tp^-^ttt 
Ett^hU ><fcLT©«tl££LT^S<h*;Lfc,ttSo tLt, ^© 
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-01 7 c t>L< (*BI2 3 a~EI2 3 b Ktf Ltz7 i J S?S£?iJ©-S&© 
>|5 | JWFi:Wt5S«^5^7-^fflL'tPCR Mich 
ael A. I.H, PCR Protocols, a guide to method and application, Ac 
ademic Press, 1990, (c «fc <0 %%> C <b*<tfJ*£o ^Jx.U\ 

TPCR^ff?o ||t>tiyi:l«tSWr)t©JeSE5iJ*l)<b^^D- 
5Ct*<T*-5o c DN Av>T 75 U*-£f#£fc#©ft$<h LTl;U ^ 

*!feiPi©DN A©? £ N y ;U h 'j V0£«®-SS££*©0tf 

NAWrtf-£PCRK:J:>5*1B3tf5o C(D<h§. #g#fcnwr»!!§tt*i 
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lecular Cloning a Laboratory Manual 2nd ed. , Cold Spring Harbor 
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tSUffi^tS: tTfifft^btlS. »7>ft>Xt'J =f? 
L < tt*©-#{;:|Stttfjfc:|££ Lt^^^PI±-T-5 *>©©te. y ;u h y 

fc# £ L < (i % BIS a ~ia 5 K B 6 a ~H 6 h x H 7 a -El 7 S 
1 2 a ~Ei 1 2 b , 0 1 3 a ~B 1 3 <K Hl5a-Bl5f, Ml 6 
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% mi 7 a~m 1 7 cfecfctfll 2 3 a~EI 2 3 b O^t 8 tl*^-85tt©D 

7f-> (A) fc*t*Sffl*IW**£LTttf^ > ( 

T) Ofrt) y i/JV (U) T'£> oTfci^o 

tt. ill, tt* U m- u 

T. 2 ;u- 9 (Stanley T. Crooke) *> J:^^^^ K U 
7D-(Bernald Lebleu)«B> in Antisense Research and Applications 
, CRCtiifE, 1 9 9 3 *) o 

^ODNA^RNAT'*ntf> B1f] t*Z*f£W<07 > 

^fcLCtt^HJ >£=J- K^"SR'NA*«»aitLTPCRffi«c«fc«) 
#f£HE©7 y^-tryx^'jrJ'^^L/'i"^ K£&3 ^ So 
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7 v K 7')^ b7y, -9 h 'J, 9^ 9 > 
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t>©T?*ftli\ Fab, F (ab'), F (ab') 2 L < (i 
iS^^:^±fflliaTI6^$-drT»t>n5 i/ >^;Uf-x-f >Fv k#2g B J3© 

•t±& d <t ICcfc *) ff£ C i^-p* 6o t b&lfate in vitro sensitizatio 

n i£ (Borrebaeck, C.A. K. J. Immunol, Meth. , 123, 157, 1989 #RS) 

^SCID7<5X*ffll>fc7jffi M^igS, 19, 61-65. 199 

3 f©^Ti5:ii<Tl5o t Mti/tttlix 

(CDR) *<7')XjJifl!(DCDRiI*Mt.n/:}a(**3-K 

(9»Sdi*<-ei5 (Carter^. Pro. Nat. Acad. Sci. 8 9i, 4 2 
8 5 Ms 1 9 9 2 50 o 

l^o b h-fbta^Oi?* Ll^li, «ife©4'fain;#F 9 3 2 - 

1 5-2^F 9 3 7 - 9 - 2 i0-OCDR^ftS *>©"??& So 
if £ Ll> t Mttt#*#<Sfc:(d\ ^JHWfiLfc^'fy'J F-7F9 3 
2-1 5 - 2^F 9 3 7 - 9 - 2frZ>$i&Zi- 5 D N A £ffc»! L 
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2*7 y 9 J. (Sambrook J. )f ^ Molecular Cloning, a Labora 

tory Manual 2nd ed. , Cold Spring Harbor Laboratory, — j. — 3 — 9 
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pUCl 1 8, p B R 3 2 2 , pSV2-dhfr. pBluescr 
ipt IK PHIL-SK AZap Ik AgtlO, pAc700 
x YRP1 7, pEF-BOS. p E F N - I I^T* £ 0 
XMWV^? 9-<D&mtemit. >;l/hU>fcL< ttZV-B&'PK 

?-<Dm&te, Co I EI, RHik FBTf^ffflL, 
WMfSffl©^ ^-icttS v 4 o^7f; ^^;i/7ft*ofcof^t 

LTiis *B§gffl{c(i t r p. lac, tac^o^--?- 
3§WJfflT£, MijfflJ&ffliCte S V 4 0 W©t>o, -fr-r h^'n-)^ 
/I'Xi&OfeOk 7fy)'f;l/7fi*©fcOs xd •> 3 >7 r 9 

9- 1 a©7n*-*«#tt<if t r-^M©itfc^±{C 5"/ 
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JararhaginQRX ferti 1 in- a (f a ) ) £©J£^&^-rg|-e£So 

19 2 a -02 j tt N h 'J >aOT i y BK£?<J i.**** 6 D 

El 3 a -0 3 j iivVfxyyl' h U ^ySOT i y Mte?iJ(!:5*l6f SD 

NAie?ij*^-rBiTf*s (Ei4u Nte^©TO©&ga<*irt£-£&6c 

EU a -El 4 i M\ 7-)X^b h'J^rOTi SWLW.THtMfc+Z'D 
El 5 a -El 5 j W\ pBSMe 1 a^lcffl^ii^-tlT^Sx 
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El 6 a~EI 6 h(ix pBSMe L 0$lzj&&&ttlT^?>. ^ V X jt 

& Z. t ^TF-fo ) 

El 7 a~EI7 eti. pBSMe I 7 t Pfc&&&itlT\,*Z. -?Vx/ 
Jlh V >j Kf Z&Mffin&SVDN AODN AE?iJ©ft¥#r#£^ 

£*-fE!T&& (El*. Nk M. W. S {i-S-oSR&o^SA^it^T* 
^Ci^^-To ) 

0 8(t y;UFU>a. 0, 7. <5 P r o ©«i§££iW(;: 

So 
So 

El 1 la-Hl lbii, SS^IBlJ&fcfctt 5 y ;U h 'J >©IUi£{£ii7£& 

Bl 2 a-Bl 2bli % pBShuMa3 00 izmfr&ttltz, t h 

07;;»^*«Sf*s:i^t) o 

El 1 3 a~El 1 3d«, pBShuMrG238 lz&&&ttliz. t 
hy;l/hU>r*3 - SDNA©**E?iJ©jS?«ftSII^^-riat?* 

So 
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El 1 4 alts t M ;U h U > a © ^ u -~ > ^fc&tt <2k £ u--> 

i i w iwi . i n . li nn !■ i m \ *i mmmmmm*mimmmMMm***mm * m **n mm i\^ m>mm^mm mmm iww^^^whwww^ ^ «^ 

Ell 5a~EIl 5 f tt N pMela-26N, pMel a -25CfCffl*j£* tlfz D N 

ttfc i- -s % £ge?'j * * El t- * £ o 

SI 6 12. fc M;l/h U >£##©T 5 y»E^J£ttl6*-S£SEFiJ 
El 1 7 a ~E1 1 7 c (2. pMel ^ -24C. pllei £-24Nl;:ifl#j&*n*:D N 

ttJfr-f Si£SE?iJ£*-rElT&5o 

EI 1 8 a i2, S#ffilStetfcffl Lfz^i- K©. ^ £ * /• ;U h »J > a 
£ £ ft * ft 5£ fi*j { c ^ -t El T- * -5 o 

Ell 8b(i, S^ffilSfcftfflLfc^:/*- K©7 S y»E^J£*-*BlT 

Ell 9 (2> iiT^x^ ;U h 'J >airi;ft3r&ffl Lfc-)xx^ ^^dt^ 

> © i£ 31 £ ^ -f ^ M © ¥ K £> S o 
EI 2 0 12, 5t-7«i7X^ ;l/ h U >$ift:|Cj:5^1 : ^^©ttJ$iJ^^:^EIT' 

El 2 2 (2, tav^7>^ ;U h U >J/t^©<SC a C 
a <ifi IC *f t S ftffl * * El T? & S o 

El 2 3 a ~H 2 3 b (is t h t )V M > « ©HM^^^T ^ y 
®RU^nfCtt£«£SE^J£*-f EIT&So 
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m 2 4 a ~E| 2 4 e (2, pMel y9 -24C. pMel /?-24N(-*&^iA£ n/iD N 

a cd & s ee j\ j © $ ^ m * £ * -ria t? * s 0 

So < tOTab^o 

( 1 ) RNA. c D N AOiUSS! 

«&Ett«n^aiiac 3 h i o t i / 2 &*<Dffi%mm mfHtmnm 

?m y o g e n i n$L&iF& h 5 >7.7 x ? h U 9&&%-\ttL9 n - > 

) £i o%^->M«?t (try-h) ^^trDMEM^Ti o 6 ana 

/<M 0 cm:/ 1/- h£-?i#JB£-tK ^Mt^iS (2 ^yvii^yn^ 
£t?DMEM) T3 7ti:T2 BTOU #ftS!*Lfco 77-Vy 
-fVftyJ^-h/Ty-y K7i;-;l/a (3 A P. (Chom 
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czynski P.) fcJ;CK^->- N. (Sacchi N. ), Anal. Biochei. . 162 # N 
156-159 198730 ic «fc oTfSR N A££« L * 'J CdT) 

-t;l/D-7A7A^o7h^'7 7^-^2lsIi^IL'f l i (A) RN 
A£ii}RttK#l&iL/Co ^©#U( A) RNA*»SHT, 
A7*5-f"?- (N6, 7t^">T) £ffl<^> c D NA££fifcLfco £ 
^ClJGibco BRLOML VifilE¥B*£flH\ ^O^-a 
7/WCfto/i 0 COcDNA^OPCROiii LTffl ^ £ <h <h t> iz 
, 3 fc>Kr.MttDNA£&fi!cU 7r->> (AZapII (stratagene) 
) IC*&*&*5k cDNA7^^7'J-?:ML/:o 

( 2 ) RT- P C R 

( i ) r-mnttz c DNAtmmt ltht©^rt - p c r* 

ECDCG i £:3-Ft51I7 , 7^7- (degenerative primer)^^fi£ 

KCGKLIC) K-*-*S«7"5>f T-fc^fifcLTttE L/co 

7*5 W v-iflUi^Oc DNA> T a q # U * "5 --tr\ 

. x;l^- • ->-^X) iCT 9 5tTl 5 5 V 

5 0 b p 1 • 5 K7#n-xyA/^*ftlflcttLTE]JK 

#£n/cii«i»rK'£7 , 7 7>i KpBS-SKII (-) (Stratagene) 
OSmal Mw*&*&3k DNAi'-T-yt- ( 3 7 0 AH. 7 7* 
5-r K'W*'>*t-*X) ^fflLT, DNAEyiJ«r»*fLfco 

31©»?8^ff«tS-i^L^ (Ell #11) ©T. -tlf> 
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3 SCDNA7 IclZ&^fz c D N A 5 -f 

~7 y ] ) — & X 9 i) — — > ? L . *ctl ^ftl 9 0 3, 920. 8 4 57;7 
iSI©^--^>'J -f^/7l/-A (EI 2 a ~m 2 j s m 3 a ~H 
3 j , El 4 a ~EI 4 i ) cDNA^fUL, ^n^noiftfis? 

(IE) 5 a ~E1 5 j , El 6 a ~EI 6 h , El 7 a ~E1 7 e ) £ y ;U Mi 
> (meltrin ) -a. /3, 7 t^ZLtZo CH^OcDNA^pBS- 
SKII (-) i:lfAL/:^7 7; K£*n*'ttp BSMe la. pBS 
Mel/8, pBSMelri^^L/Co 

^TjST^Iitt JM109£pBSMela, pBSMe 1 ^ 
pBSMe 1 rt^ML, if t>ttrt:J&iH£&{* J M 1 0 9 (pBS 
Mela), JM109 (p B SM e 1 £) , JM109 (pBSMe 
lr)^ 1996^2 £19 BHlI-B^m^mm^ < lT@lf 3§ 

305) <Dxm&ffi&±&x&xm&$im%.miz.mRitz 

FERM P-1545KFERM P - 1 5 4 5 2 , F E R 
M P - 1 5 4 5 3 ) o ft, *ftt>fi. 1996^10^ 8 BttTT'^X h- 
^^(cSt3 - < SffE#-f-F ERM BP-570 

U FERM BP- 5 7 0 2 &tfFERM BP- 5 7 0 3 ^$tl 

(3) h >j xomtkomtir 

±15 (2) T*j£Lrt:DNABe7lJ£t> ifc, ^ ;l/ h >J >Oi?f i££ft¥#r 

x *M&ft Ky-r JgRii (Transmembrane, TM ) *fflB&rt r-V 

(Pro region) <!:, J ? D7 I Df7--t' (Metal loproteinase ) ft 
Jgu X-T >^^''J > (Disintegrin ) &*$.t ttlizm < C y s t e 
i n Jc^fri'X-f-f > • 'J >y f- (Cystein Rich) * ^ h 
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'sbfi J a r a r h a g i n f £0 tattles -3'^ >;Uh 'J VaT 
lis 'ffifBftfMtttiBI 2 a ~H 2 j «DN**frb2~0 5 « g<DA r g * 
Tf (*fJ6t*ttaE*Jtt, &S#^2 2 1 - 8 3 5 ), /tu7uf7 
-tffi*tt, 2 0 6 tg0G 1 ufr&4 1 4#gP r o£? (ftfctS 
tt£E?IJ(^ 8 3 6 - 1 4 6 2 ), f 4 >U >f ? 'J 

, 4 2 0#g<DPh eri^5 0 9# gG 1 y£T (*tJ6tStt«E*lti 
* JHHrei 4 7 8 - 1 7 4 7 ), yXrO - U 5 1 0 

fg©Hi sfr*7 0 6 £§<DG1 y*7? (*© 5 K&E 
8 5£@G 1 yfr& 6 0 7 #g©G 1 u*T) (*tf£;t6i&SE 
JWis *tl?ft£gf ^ 1 7 4 8 - 2 3 3 8 , 1 9 7 3 - 2 0 4 1 ), 
MtS£#(i7 0 7#g'0L e u#»b 7 2 7#g©L euiTf (ttfct 
SttlEE^JU, £g#^2 3 3 9 - 2 4 0 1 ) £*;L&nfco 

^/UhU >i8Tttx flm#tt£tittN$tt*t&2 0 4£g©Arg£ 
T («J«t**iEWtts &Sf^6 3 - 6 7 4 ) , i 9v7uf7- 
VHMll 0 5f g©G 1 ufrt>4 0 9*BP r o*T? (igSff 6 7 
5 - 1 2 8 9 ) , TjZjyfW >ffi«tt4 1 5#g©Ty r^t>5 
0 4#g©G 1 y£? tttStfl 3 0 5 - 1 5 7 4 ), ^fO- 
•J yf-flWt(i 5 0 5 #g©T,h.r^t>,7 0 6 f gOP r o£T' (tt£t 
^15 7 5-2180), KKimU 7 0 7f gOVa lfr&7 2 9 
tgOAr gfel<li7 0 7 t gOV a Ifrbl 2 4£g0Leu£T" 
(&g#^2 1 8 1 - 2 2 4 9 *>Ktt2 1 8 1 - 2 2 3 4 ) 

>;UHJ > 7 T'(*> IIB(**t«ttN*«^b 2 0 5f gflArg* 
T (gftree 9 - 6 8 3 ) , y ^o^ptT— e«*» 2 0 6#g£> 
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Ala^b4O6||0Prott (£3£#^ 684-1292), -r 
^^>f/'J ><g#(i 4 1 2#l©Ty r^i 5 0 2 f|OGl yt 
T (Mf^ 1302-1574). /XfO - 'J -y ^^«ti 5 0 3 
flOTy r ^t. 6 9 4 #g©A 1 a £ T (£2£#-f 1 5 7 5 - 2 1 5 

o ) % mnmmmt 6 9 5 #g©Leu^^7 1 4 §@© i i e c 

2 15 1-2210) ^tl/Co 

( i ) &^ttIjji©M 

^;^ft>-S - h7>7x7-f (GST) (Smith, D. B. k J 
ohnson, K. S. . Gene. 67^, 31-40 s 1988^) ©C*4$(c. 121 2 a - 
SI 2 j izm ItitJV HJ >a©7 v y BEi5^j6DN5feS»J: 0 »^.X 4 8 3 
#§©Se r^b> 6 3 5f|©Lys tT&^t 2> * > 5# U K 
£jaT©#&"TfffrdcLfco GSTtc**** c DNA££fc:/5* 

5 K p G E X 2 T (7 7 /^^7) £B amH I Trffiitl, ^ ? ? - £ 
L/Co — 7j> PCRiCJ:<9. g|2a -El 2 j ©y ;l/ h 'J > a © 4 8 3# 
SOSer^b 6 3 5 #|0Lys Izftfc + Z cDNA^pBSMe 1 
a^t>if 1i£-t2\ BamHI 'J>*-^ D N A 'J #--t?£&ffl LT5 

ttfflLT5>fy-5/ 3 >L KfcftfiJELfco C©^^X^ K£ 

ilbtlfc^II h5VX7t-7>h^0. ImMI PTG££frL 

Kfcg^S-frfco COg^MT PBS (15 0 mMN a C K 16 
mMN a 2 H P04. 4 mMN a H 2 P 0 4 N 0. 1 mMPM S F) IZ 
R»U iStr»8i£Lrt:©5 N lXTri to nKT8#U ±^^H 
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^7°f- K£Kft$-ti\ (5 OmMT ris-HCI, p 

H8. 0. 5 mMWft» T?*tfl LttflRi Lrtio 

(2) £tJAL«<DMSS 

(1) Ttfu£Lfc85ifcflKlmg/0. 5ml PBSifiOR I B 
I^PBST'fcifLfcfe® (MPL + TDM+CWS Emu 1 s i o 
n 7 £*«£U 7tf* (1 2i§&, «t) 

^l/co *0 4aiaK$t»iw4jiiyifaPBT?2iHi, 5 0 0 u gitan&^s- 

m\ titM&$&U M£#$£LT. ffilfili*£»fco 

(3) MlJ*©7 7 4 -x 4 -f»8! 

-X(Ci|g^$-ti:fc*i> 0. ZMCt^fit h 'J 7A (pH 9. 0)~C 
ft&U r-f ^ x4/kV U ^ r- h (ftftft 2 0 mM) £fl0;i> fcHSr 

f-^ -t*-X:fc<fctf G S T-77 -x^f - k*-X£fMfcLfco 

fclc. lOmMTris-HCl (pH7. 5 ) 1 0 ftftRL^St 
Jfitft^ £f\ G S T-T7 4 —T4 - b'-X.<h2g£U f/tG S T#tft 

£U tlty ^ h U Vaffitt^MStffco -tl^- 1 0 mM T r i s 
pH 7. 5 5 0 0 mM NaClTftfrCO^l 0 0mMy>J->^ 

(4) 9X^;>7o7f^/ 
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C 2mm^ 1 5 %t> ->MM^^^DMEMT 1 0 6 *fflj}£/ <fi 1 0 
c m^l/- h£T*%miS1ttZo 2 t>{c^^^Hfe ( 2 %© ^lfo?if£#t; 
DMEM) T*3 7° CKT*#U 2 B@CD,fflflS (C 2 DM d2), 
*>«t C/ 4 a g©ifflJi& (C 2 DM d 4 ) £@JKLfco 

&T©H«]5 (3) ©JSTMLfcpBOSMe 1 a ( + 

3 7°C. 3 BfSimmLfio mm®.. flttl6 cmO^Xf^f^ <y •> 
aCZxifl'/f/^ai^SJ:? KM^iA^ £ £ic 1 B«SL 

flS£lslJRLfco 

@JRL/:C2DM d2,C2DM d 4fc<ktfpBOSMe 1 a ( 
+ ) ©JBKfeft#£SDSi5r«fl:'<y 7r - (1 0 OmM h U ( 
PH6. 8) , 4%SDS, 2 0 %r 'J 4ru-;U) 

fttcy >7U 2 [Hjft^L /Co TBS-Ti:t^L/:5% 

^ A ^^> (3) T»fc>ttfct(t]fllft£ 2 0£fc#RU C *WC 
>7b>£jlLT£ 3 7°CT 1 BSHKJ&S-a-fco 

T3 7°CT 1 l$R!Rl££-ti-fc 0 y >7 u >£2fcfr&T 2 @ N &#©©*> 
5 0 0 0 felzjf; ft I tzUls** is X h U"/ hTh'^V?: 1 B# 

rasa; 2@8fcfru mbkh cca t. tm9 1 2. ->. y ?) 
^m^Ei 9 K^Lfco 

■)i^^^D 7 f-f>^I, H)l 1 5KD, 86KD, 67K 
D. 5 8 k D©ftBlcv<> K*<B«>nfco a^fifr^ > ;U h U > a t± 
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x©#, ML ffeISs Bfc 

!£7^7®f, ffejffi) ^bH»J10^T^U (A) RNAfcM 
Lfco 5 0X*U7; 5 °C 5 ftfflinft L R N A*£tt*1i\ 

>iW->XfO- (0 2 a— El 2 j ©N*ttfr 

4 3 4&@©G lufre>5&3#B0Cys*H3a~H3j 
©N**^b*iT 4 2 9#g©G 1 ufr£5 7 8 #l©Cys, S 4 
a -0 4 i©N*ttfr&«*.T 4 2 6#i©G 1 u^b 5 7 5£@©C 
ys ^3- Kt* c DNA£PCRC<fc<9MU 7>^A7^t- 
7<U h (Megapr ime> 77-y + A) C«t-oT 32 P 

Ml*:, tit. a>hD-A/ffl0^D-^tUTG3'PDH (glycer 
aldehyde 3-phosphate dehydrogenase,. /'J ■b;U7^r t K 3 - 7 * 
X7±-h f*/N-< Koy^— If) i^tScDNA^Pl^lw 32 PM 
Lfc. Ztib-fK-^^mi, fflfc0&M*&©mRNAi;:**l/C 

(high stringency ) ©*frTT?*A^;i/ v ^ J. (Sa 
mbrook J. ) £©£& (Molecular Cloning: A Laboratory Manual, 2n 
d ed., Cold Spring Harbor Laboratory, -a-3-?(New York), 19 
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89^) zm^tzo 

( 1 ) -f^xi Kp BOS Me U5MP ( + ) *5«fctf p BOSMe 1 
a 6 MP (-) ©f^jsfc 

^•f's FpBSMela^Mscl TSB#MU 1 %7# 

h e I T'®$m<lLtz<D*>. DNAtf 'J y 5--t?K ] enow77^ 

©vyl/** n-^>r-fr-r hOEcoRViJiO'No t I Tffift U ft 
5. 8 k b®^I5MP77r^ > h£l#fc 0 

— ^ ^7^; KpEFBOS (Mizushima S. & Nagata S N Nucle 
ic Acid Res. 18*. 5322H, 1990^) £f|iiJI88*&X b a IT?ML 
R'J >MU Kl enow77/^ H:T?»**i Lfc©S, 1 

5feizBcD 5 . 8 k b pOlfffri^ DNA';/f-f*ftfflLT7'fy 
a > U * KpBOSMeloffMP ( + ) fccfcO'p B 0 S 

Mela 5MP (-) £#fc 0 Ctlt>(i, 'J > a 7 ; V&g£?lJ® 
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NmSffc«t <0&?LT 5 5*SOI 1 ei^3«9flGl u OXikltz 6 
MP£3- KfS'f hDNA^ Zft¥tl-te T>^-tr 

(2) Zf5*i FpBOSMe la ( + ) 

•f^xi KpBSMe 1 a^Ec oRVfcitfN o t I Tr/PHb L> #J 
7kb©77r^> h^^^o M®^7X ^ KpEFBOS £f|jij|ESI 
IXbal T^HfcU llfttJ V®>fbU Kl enow75^> HcT¥ 

-DNA£*§fc<> Ctlt, 7 k b p£>Bfr)r D N A >J # - 

-tf£{£ffi Lt7-f y- v/ 3 >U *§£>tt/;^3i:^* S FpBOSMe 
1 a ( + ) <infr£ L/Co 

(3) ^7X; FpBOSMe 1 afiPro ( + ) ©Kit 

(iA f 1 Iltf* h*<*>*K ^ ^ P7°Dx7-4ffI^if : >f X>T >-f?' 
> F> -f ><0*|?^i£twttN h e I 1M h*<*5o — ( 1 ) "eftfifc 
LfcpBOSMela5MP ( + ) ICfc^T* •> 7* K*l<fi« 
if^ X>f U >SI«©*££M-teN h e I «iti<8LT*S. * C 

p B O SMe 1 at A i I Il-£flM:U ^ 9 a^arT-V -Y 
XDttfltfliNh e I U :/*7-*l§£Lfc©'6* Nh e I T^bLT^ ? 
o^pfT-i? M W y*W) A Lfco CM, pBOSMe 1 5MP 
( + ) Oy'^t^T'f K*K*J£7* 4 X-f 'J > -f >©Pb1© 

Nh e i^(4{c^al. mm&m$mttft Jib v >a<DT i jmi 

?!JON*ttSJ: 0a>tT 5 5 I 1 e frb 2 0 6 #g©G 1 u *T) 

*<fc$fcLfc5 Pro i:St5W7X; FpBOSMe 1 aPro C 
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(4) ffi#MJ&m&i&m%&(Dmm 

ZfyXi FpBOSMe 1 a ( + ) *Sl»lipBOSMe 1 a 6 MP 
( + ) Kp S V 2 NEO<t**;HtT2 0 : 1 Izm&Ltzb 

'Jtf7x? ^7$ > (^3BRL) *ffll>Ttfi)^Dh3-A 

iii o cm©37-y>3-Mfc^i/-h c-r 9+) 1 o - 

•>fl£!ElM;fitfc=fcO' 5ng/ml©bFGF (*'7'=i B R L) £#^1" 5 

C 2M^bFGFl^TT3 - 4 Bfigi&*Lfc&. 116 
cmO/7Xf^7^f^r>ai:2Xl 0 5 / f-f 7^ai45i? 

shhshi^^ = ■ x i o o 

*fcx $MtR*&, i b r<h(c 5 era. noAgiH^^oi^Fia^^as^ 

/Co 

IZ, S^b V >a<D±&Z%m$ittzBn&&# (pBOSMe 1 a ( 
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+ ) , 0+ f u 1 1 1 e n g t h) (is St* CJfc^T* 

, CftKttL p B 0 S M e 1 a <5MP ( + ) (13$ 5 M P ) _£f&£3 
tffcfc^Ctt* »^ttOK*«M*<*&n'yi:o'>J:*»\' pBO'SMe 1 
a5Pro ( + ) T?C2«lia£J&Rl£*lU 8&ftfcJBRfe&f*Tt>» 
&ffi&fittrt<iK«>t>ftfco 

;WU M >/3<D£££ (3) ©g«TpEFBOSi:*a*^ 
ii-f? * I KpBOSMe 1 B ( + ) T'C 2 jffllia^^HGIft LTs 

t£i)^tz 0 LfrU pBOSMe 1 a ( + ) ipBOSMe 1 iS ( + ) 
£C 2Mtc:i h7>X7x^ h LTS&ftfc^Rfiftft-feW'**^ 

cnicitL, >7©£££ (3) ©gffiT-p E F B 0 S fcffi 

£iAA,/;:y5;U KpBOSMe 1 r ( + ) T C 2 ffll!&£J£Rfc«! LT 
N y ;U h 'J > r p BO SMe 1 a ( + ) 

cbpBOSMe 1 r ( + ) £C 2 KB US CD b5>X7x? h LT#£>ft 
fcJ&RftfcftM\ l^-f ft «5«lia©I«^C^ £ t *6 ^fttt 

^■3 /Co 

©<h«i£3ftfco 

(5) ^jMB&Cfctt^^M >®$fii©fct} 
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Wxm&&mmL 9 2 9 £p B 0 SM e 1 a ( + ) *5lMipB0 
SMe 1 0 ( + ) TJBKIEifcU / Jib 1 ) > a&2>\,*ttl3&%&t&M 

nfc&w&mmLtzo cnboiiweii, ^^-rticDm^hmmm 

CftKft U L929£pBOSMelr (+) T'MMfc&L tzMM 

tZo 

o 

^Jfe^J 4(1) Tf^fife L/;y7X; KpBOSMe 1 a5MP (-) 
^7X; KPSV2NEOif;HtT2 0 : 1 IZM&L. 5tMm 4 

(4) K&^fc^rfc-ec 2 aua«r^jHE!ftL^ 7>ft>7RNA^n 

4©^ffiT*fl)SL^o *£JH£iai la -Ell 1 biZTjkLtz (E*OAS 
) o -£©&m> <5MPi:Stt57>ft>XRNAO|gIiai9, C2 
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Jfe0]6 : h M Ash } ) yais&ZfrZz- Kf 5 cDNAlfrgl 



T, H»J1 (T) JcE«O^T'c DNA£&JifcU cn^&Ili L 
Tv ^lifefljl (2) -?ft|i!l*:fiit75<1' 7-^ffl^T3 6"!M?/I/CD 
PCR£fro/c 0 p-->/U PBS-SKII (-) © 

EcoRVt'f Mcjf AU p B S h uMa 3 0 0 i^Lto L 
/cDN Age^iJ^EI 1 2 a, 121 1 2 b Uc 0 

(El 1 2 a~ 1 2 b*©7 ^ y $E?i|©?^ 3 6#§OGl 

-^-XCgH^tlTW;: (D- 1 4 6 6 5 ) £A6. *0-a$©E?lJ 
£f"JffllT^ 4r>x:/5>f7- (5' -CACGATGATGGGAG 
AGATTG-3' ) fc £tf 7 * 7- (3' -CACT 

CTGATTTCCTATGCCTC-5' ) ££j£lfc 0 ±$©#& 
T*PCR£m\ ^Mfc^n-i^U pBS-SKII (-) CD 
E c oRVIM HcifAU pBShuMrG238 £.*€Lfco M#r 
LfcDN Affi?iJ£EI 1 3 a, 0 1 3 b Uitf Lfco 

Ztfrt>frr>iz (H13a~Bl 3 b*©N*tt^t»7 i ^ »#■?• 4 0 
#|©Pr otX'i)<* ^aynf7-tm 4 ltl<OLys«^l 
3 6#@©G 1 y kl<ti4 6 3a®Ty rfr&l 3 6Hg©G 1 y2 
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4 X 4 > 7- 7 'J 1 3 7 § g o T y r > X x f > 'J 

•y f-^«T*s) o &tojjmizm\ ^ii^jM i 0 9^, :nt»© 

-fvX I KT^^^gfe^L. S"s>tt*:JBfliEfl|#JM 10 9 (p B S 
h u M a 3 0 0 ) &tf J Ml 09 CpBShuMrG238) £l9964p 
2^19BMTB*fflie«S!l-o< (3'ffTifC lTglf 3f (§PflE#^ 305) 
©X*Sffil££iftI¥X*ftffiffi£BTK$KL*: (SRtt FERM 
P- 1 5 4 5 4 fcitfP- 1 5 4 5 5 ) o (Si, ^tlbJi. 1996^10^ 
8 Bftt^^X F^l;So(^lti;^f$n, Sf^ff FE 

RM BP - 5 7 0 4fci[f'FERM BP- 5 7 0 5 i<#$nT^5o 

^ftfeff>]7 : b M£3£&&c DNA7 Q'7 U L/:b h y ;U h 

'J >a£j- c DN Agffr c PBKjf- 1 

( 1 ) 1 s t X ? U - - > 

^Jfe0»J 6 Tff bftfcy ;l/h'J >a cDNAcDB2?iJ£- h t lz s -tr >X^7 
v-MA-K 7>^-t? >7>zf?j v-MA-2 (£l #M) ££f&L/c 0 t h 
ItefiAgt 11 cDNA^ -f ~f-y 'J — (^D->x-v^7it code No. CLHL1008b 
) &LB7°U- h (010cm) ±IZ 1 ^5 - * /plated ft 5 «fc 9 JfS L 

®&ltz*tl*?tl(D7 LTPCR ^to/: 0 fiP£ % ft 

££fi£Lfc MA-1 % MA-2 7? << Ex Taq ^'J^-t" CTaKa 

Ratt) x *>J:tf*©£J6SUil (TaKaRatt) U DNA ■*)•-■? fr? 4 

9 5- • x;l/7-ti) i:t 9 4 °CT- 3 0 8>fia % 5 5 °CT 3 0 

8>Hk 7 2 °CT 1 ^MKiC^-a-, d©$tt£3 5 ■* 4 9 ;\,ftr>tio mm 
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(2) 2nd. X ^ »; -~ 

1st x? i;-->^T'#t>n/:, mttz>tv-y£$b77-y 

(3) 3rd.X? >J-->/ 

u 2nd X^U-i>/T»t»n/:, BfittS* o->££fc7 r- * 

T tt*40^5-^/platelc/j:SJ:?llliLy:o ^7-?Mi ±E£B 



(4) 4th. X? 'J 

3rd X? U-->*"C»e>Jtfc* attitS* 

(5) final X? 

4th X? BB<t.t**n->*£fc77-* 
ft£2075-*/platel;:ti;SJ:5MU 75-**$fc3-£fco 

o MA-l.MA-2 7°7^T-icJ:§3 5*O*0PCR fc<fc<K gft7-7- 
©ltt*p->*£fc#-0lltt75--**SII Buffer 4 3 ^0iRL> 7 
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MIC :C77-^'^itLT, Agtll Forward primer , j5]Reve 
rse primer (it 1 #M) lei OPCR ^Ifl^r-^^^^-^Ot h J 
Jl K 'J > acDNA^K-^lHliRL/Co 

>©#)650 7 ;;St (clone 23) £fcj500 7 Ul! (clone 25) tittfC 
t h cDNA mfr-C&ZZ.t&^BZtltz (Ml 4#M) o 

'J>g^J-Kf§c DNABftK-g>%ff- 2 
^Jfe0|7T?g!&j^£ttofccloiie 234 ] ©cDNA@e^J©N *MJ©g£?iJ£ 
iic-fe y^vA v-Mel a-5'S (^ 1 #j$) £IS:3£Lfco -tr>x7 
a-5'Si7>f-t>xy7^7-MA-2^ffl^t, h M£S£ 
A gt 11 cDNA^^? ■) -->/L/Co ^700 7 

^ K-fScDNA (clone 26) ^'ibn/: 0 (Ell 4 a#M) 0 

> iV h 'J ^afE^OJfiSBeyiJjSP^fO/ito^ A gtll Forward-Eco> A gt 
11 Reverse-Eco. MA-l-Eco. MA-2-Eco. If 4 U^zf^ j Ltz 

o (si #jso 
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: P C RfflprimerO^Sie^iJ 



MA-1 


. j 


ALAJ A 1 O OOL. AC 1 L.A 1 U1L AO 3 


MA-2 


5' 


CAT CTC GCA TTT GGC AAA GG 3 ' 


X gtl 1 Forward 


: 5' 


GGT GGC GAC G AC TCC TGG AGC CCG 3 ' 


X gtll Reverse 


: s* 


TTG ACA CCA GAC CAA CTG GTA ATG 3 ' 


Mel a-5'S 


: 5' 


CAC TGA ACA TTC GGA TCG TG 3' 


A gtl 1 Forward-Eco 


: 5' 


CCG GAA TTC GGT GGC GAC GAC TCC TGG AGC CCG 3 ' 


-A gtl 1 Reverse-Eco 


: 5' 


CCG GAA TTC TTG ACA CCA GAC CAA CTG GTA ATG 3 ' 


MA-l-Eco 


5' 


CCG GAA TTC ACG ATG GGC ACT CAT GTC AG 3 ' 


MA-2-Eco : 


5' 


CCG GAA TTC CAT CTC GCA TTT GGC AAA GG 3 ' 


S-hMel a -TM5' 


■ 5' 


GCA CAA AGT GTG CAG ATG GA 


A-mMel a -3' : 


5' 


CAG AGG CTT CTG AGG AGG N 



Clone 25^ template t MA-l-Eco. A gtll Reverse-Eco"/ 3 -f "7 — 
£fflWiPCR K&t) t )V y&fc=f-0'&¥-%!>*. Clone 26£template 
£ U MA-2-Eco. A gtll Forward-Eco^ -f i:^:^ 
* JU b U yfeB^Om^ZigmitZo Ctl^OcDNA ttFrK-^rBcoRI $ 
*n*'*lpUC 118 ©Eco RI site l;.^n-^>rL> *ft***U 
pMela-26Ns pMel a -25C<tift£ Lfco ZtlbO^vZi KCoOTffS 

R&&U Ifb^SfeM (^IIJMI 0 9 (pMela-26N) . * 
1IJM1 0 9 (pMel a -25C) ) £ B < (2'rfJ Jfc Hi It 

3^ (i|5{£#^ 3 0 5 ) OI*tt«R44l¥l«S«lf^Bli 
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#IH&£«5$I£-t?>*-K7*'>CX h^lllo^ 1 9 9 6 ^10^3 
BttT'«?it Lrt: (SKff : B P - 5 6 8 9 , BP-5688) 0 

pMel a -25Cfc«fc tfpMel a -26NO£gK3&J©l8^J^ "=>«!8 £ J&^ctt o fc x 
t M;U h V > a (Dt&&$Z?mif1tfJfct 6T i yKE^J^BI 1 5 a -El 
1 5 f 

i ^mtwO^Tti, 7 ~ j gta<njfe0ij 6 trw 

(0 1 5 a-H 1 5 f K^LfcTS ;if^0 5 0 5#g) -e£>o/c 0 

*>®T?*S iSfrft/io t-tefr^ II 5 a — EI 1 5 f (C;f; LtzT i J 
WWiA<Do N5fc$fc©G ly^bl 5 5 #g©A r g (*tit^S^S 
Se^iJ(is ISSff 1-4 6 5) £T-^sm#SI^©C««#Be?ijTr 

1 5 6#g©G 1 u^t> 3 6 IfSOPro (jtf&f -S^SBS^J 
(i^S#-t 4 6 6 - 1 0 9 2 ) *TA<^ ^ DypxT--b*««T*f5x 
3 6 5#S©G 1 u**& 4 5 9 #@OG 1 y & L < 3 7 0 #@OPh 
e*t> 4 5 9 #g©G 1 y atfJS-rS£a££7lJligJ£#-f- 1 0 9 3 -1 
377*>L<lil 108-1 377) iTi'f >r X-f >t^»J 

4 6 0 #g©H i s^b 6 5 6 *lOGlnfcL<li 4 6 0 #| 
©H i s 6 5 2#g©A 1 a Wfct £%£E?iJtt&£$^ 1 3 7 
8 - 1 9 6 8 t>L< lil 3 7 8 1 9 5 6 ) *T'i><*> <f > • »J -y 

C-tO -5 tt^-f* VmmnH 5 3 5 #g©G 1 y 5 5 7 
#g©G 1 n mjti-t 6i££@e?iJ{ii£g#^ 1 6 0 3 -1 67 1) )T 



5 a -01 5 f 07^y$E?il£tt£^M >ali* 4^rtTlSS 
ft i: ft®> £ ftjfo$^ft$#£#£t 6 t © i % x. h ft h o L(Oli^m 

IS: fij £ il o T ^ 6 £ % x. b ft £ o 
01 5 a~Hl 5 f ©7£ ;»E7iJ£tt*;OI/HJ fcfc?© 

KtSDNAi, §M«*frfcMrt*tf*3- KtSDNAili* 
fc§x? 7>li;^T, *ftfc>©l>t" ft*^X754 •> >/7f ht 

o 

(1) b M^hU >££3-Kt6cDNA8frfr©7MX4>f/ l J 

b ht«ffltefr&»«*ftfcmRNA (?o->T-y?) *«ffitL 
T*1MU (1) ICEtfc0£&TcDNA££j?£U Cft£i#2J£lT 
H»J1 (2) T?ft»lfcltt^7 4v-*ffll*T3 6 PMPC 
R*fT'ofc 0 *M1***n-->/U pBS-SKIl (-) C*A 
lfc 0 »&nfcDNAB*J*fMrlfc£i:^ ^ M > /3<Z)$#E?iJ 
T&SCiJWMStlfco «HffLfcDNAEW«rHl 6tc*Lfco 

(2) b htel»i*cDNA74 75y-*ttfflL/:lstX^>J-i 
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(1) T*W.t>tltz/ >l h 'J >j8cDNASG#Be?»J£t> 4r>X7°^ 
7 >^-fcr >X7°5 * ^-MA-4 2 #HS) ££j&L/c 0 h h 
M!SSf{i A gt 11 cDNA^ •fy^'J- o - -y £ & code No. CLHL10 
72) £LB7°U- h (0 10cm) ±ii 1 7^7° 5 - t /plated £ <fc 9 M L 
fco 7°7-?JM^ SM'<-y 7 r -£5ml flD*. x SST 4 KFf H 1^fi-r 

o 0JRL^^n€n©7 r-yM^li L, L /cMA-3, MA 

-47°^ << v- Ex Taq ^'J^5-t' (TaKaRatt) x J: ^(D^fS 
ttH (TaKaRatt) DNA -tf" — v -i 9 v — x;u 

i:T 9 4 °CT 3 0 #fyk 5 5 °CTr 3 0 tm, 7 2 °CT 1 #fias 
JE3-ti\ £©$gft£3 5 IrM ^;UfTo/; 0 igM&O-fflS* T # d - x 

( 3 ) 2nd. X? y 

1st X? y I^it^n-^^y-y 
ft£ 100075 -^/plateKtt 5 <fc?«SLfc 0 75-?J&idc8L ±15 i 
H&O^fclwJ: 19 7 r- v'fclHlJKU Sft^ d- >££&7 r - 
WJL/Co 

( 4 ) 3rd. X? y -^>^ 

2nd y -->?'Tf#£ft/c, E#3±-tZ * n->£^7 T-^ 
&S-100 75-*/platel3tt,5J:9flMILfco 75 ±Ct 
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IS 
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( 5 ) 4th. 7.^ U 

3rd X? U -->^T»t>n^x l«it5?o->m77-^ 
ft£lO:/5-*/platetcttS«}: 9*«Lfco 7°5-?^J&&> _tIS <h 1^1 
J: 0 7 r - i>£E|jR Ln g W 9 a - >«r^t?7 r - f«**fl 

(6) c DNA$#E?'J£#t;DNA8ftfr©l3i|X:fcJ:tffilfS 

4th % 9 'J-i>n»&nfc@«^->^77-y» (#24 
) itfSiLT, Agtll Forward primer 1 <tMA-47°7^ 
7-ia5PCR> *5«fctf l gtllReverse primer (^ 1 £MA 
_ 3 7^^_l;:J:&PCR *;ri<£'n#j500 bp (24- F/4) fc.fcCf 

#tj2 kbp (24- R/3) ommmtfaZmzo :tlb2 S©DNA75^ 

> h©*tt**Eyj*-»»«f L^ic*. (i) T?»e>n*:E?ij*£ 

(7) £SE?iJfi?#r 

t M )l b 'J c DNA§P#EW££t;DNA 7 5 ? V > hfclfT*? 
p-jr.>^-TS^i6C ^t/c(CMA-3-Eco. MA-4-Eco. it 2 iO^-fv 
(^2#J8D Lfco 7 T-S>Jft#'24* template £ LT, MA-4-E 
co. Agtll Forward-Eco7^^- 1 #M) £ffil>fcPCR *5<fctf 
MA-3-Eco, Agtll Reverse-EcoT^^- 2 #180 *ffll^PCR £ 

ffi^ *n^n^ t»nfc*«^«i*BcoRi 8Hfc&, puc us ©eco ri s 

ite \z>? u--y?Ltz (El 1 4 b#«a) 0 :tl^^7X; KpMel £ 
-24C. pMel/S-24Nito^T«ft«cJ:*}*«?d»«r*<T^y^hy 
cDNAE*J£ft£Lfco 
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l#3-t 305) ©I*affiK£fftl¥l*8ffiW£jff#f*» 

tkW&it-tz > 9 ? s<x h *K>)i:io'§ 1996^10^ 3 BM^JEL 

($£«SiJ©^a6©ie-^*g§gJ M 1 0 9 (pMel/9-24C) 
B P - 5 6 9 0 . tt£#ia|g(|©fc4f!>0E^ J Ml 0 9 (pMel 0-24N) § 
i€#^B P - 5 6 9 1 ) 0 pMel £-24C:fcJ; tfpMel 0-24NlC3I*ii£n*: 

wt^7 ~ y mmzm 2 \ a ~n 2 4 e ^^i- D 

( 1 ) TiibtlfcDNA^igSS^'Jiit^L/ci :5 1 rtBrKfcUT 
lgS*<S'«i otl'f;/i\ CfL(i-9--f b>hi^-7 L -^3 9 » *t 

Ate t h y JU MJ >£©y ^DynfT-WOjit^bC^Sf 
K^S k<D7I&Z> tmt>titz 0 ttefr*>, 12 4 a~02 4 el: 
*L/:7; 7 N*S8®G lyi^36$gOPro (*t 

Jt-TS^aiEyiJii, £g#-Sf2 - 10 9) £T'J&<> ^D^Df7-t'« 
#©C5fc«ffl!j$#E3«jT&*K 3 7#gOAs & 1 3 1 #g©G 1 
y tt< (i4 2#g£DTy r^t> 1 3 1 #@©G 1 y (*Jf6f51«E 
1 1 0^b 3 9 4fcL(lil 2 5 - 3 9 4 ) iTi<f-f X 
•< >f^ »J 1 3 2fg©Thr*^3 3 OfgCPro 

a *aa£E?ij 3 95-99 n t^'^fo- 

3 3 l#@OVa 1 3 4 8 SgOMe t k L < (i 
3 3 1 f@©Va 1 j^t> 3 5 3 #g©A r g (ttfot £tt£E?iJtt&£ 
#-^ 992~1045fcL<(i 992-1 060) teJ^Siifll^T* £ 
o 3 4 9 #gOTy r^PI()L<li 3 5 4 fgOG 1 n JK»^ t> C *«j 
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-*<S86Tfi< ttsci^b, thy^h'j >j8oama^«(h it© 

**Uc^^>5BEJiJ« 3 9 4 #@©L y siT7?^?if9J*nfco C 

SI 2 4 a~El 24e<D7; -/ 3 9 5 OP r o 
ST) £^ SOSIci: Lxm 17a-0nci:^ Ltz 0 



£2: P C Rfflprimer©ifc£EyiJ 



MA-3 : 5 1 TGCTGCCACCAGTGT AAG 3' 

MA-4 : 5' TCC TGG TAG GTG AGG CAC ATG 3 ' 

MA-3-Eco i 5" CCG G AA TTC TGC TGC CAC CAG TGT AAG 3 " 

MA-4-Eco : 5' CCG G AA TTC TCC TGG TAG GTG AGG CAC ATG 3 ' 



( 1 ) • r \~7 : f m YtiMto&R 

£fcnon-RGDffitt£lt££*lS«*. > * a 7n 

:tlb8|©^f K&^f- K£fifc« (AB I 4 3 2 A 

) £ffl^T£/i£U *y<-v>«L i£*B*75A (YMC-ODS) 
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«9 H P LC«U:o 

( 2 ) m.Mm(Ditn 

( 1 ) rn^nti^f- K£**§«;*ILfc&. g-^O^yf-KO. 5 
5mg£0. 1M i) y&,< y y T - (pH7. 0 ) 5 5 u 1 C&#Lfco * fc. 
v U-T * KffcKLH 'J >#-v>'W Att) 0. 7 7mg^H®7K 

&&-^£tJ£i 5 0//g ££S&&7.kTf0. 1ml Lfi©7 n -f > h 

h (DIFCO tt) U Wistar rat (5 iS^r, «t) © 

ttJ^Kft-S-Lfco 2 iBIfflSfe. o-f > W^7y^<> h (DI 

FCO tt) £g£LE«(;:8:-5Lfco 

(3) i/tMOM (-/U- h 7 -y -tr-f) 

il! RB 8UR K«fc 9 «ifoU S4L/:^^f Kid**?" S£t#iffi©± 

y-b-f JC«t OJINBLfco *?\ 7 i J V 5 4 htt) 

K0. 5mg/ml©Sulfo-SMCC (Piercett) £0. 9XN a C 1 ££fr50mM 'J > 
»««tt(pH7.Z) KfcAPL&tfiWctf&LA:,, 3 7 °CT2 mUKKVi 
4*>&&frT*5 EftfrL&^T'f- K*Hi;«««*ffl^T0. 5 a g 
/m I iCfeMLtzkCD&mimLtio 3 7 tTl fMS^tfe 0 . 1%BS 
A £ 4mg/m 1 ->7f 7; > £ 0 . 4 5 % N a C 1 £#t" 0 . 0 76 
M'J>»«f«(pH6. 4) (JEiT. PBS tieife-TS) TT-d >y + 
>i7'L7^o 7 a y + >^J*»*Sfe % £ftlfll»£PB STMOOOtea^lO 
000 teK#fRL&tfi/Wl*ftlLT37^Tl B£H5J&$tffc 0 ft CO. 00 
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5 %Tween20 ZStsO. 9 %NaC1^2 M&cftL. 1 0 % 7 V¥fa.m*'&tS 
PBSt 1 0 0 0 ^Jwf&f?Lfc^^**->^~^*iWtt5 >y a/ r 

n7'j>in;& (^3*t) ^#^x^tw^jn L37°cti isiWRJES-ii-fco 

7 x -u>^7 ^ >io. 027 K«8tfb**££tro. 1M ^.y^A^f > 
/<?7r- (PH5.0 ) £»]L5 tflfflRlSaU lMft»-eE££#.lt L49 
Onm ©!R*fi*fla3feL^o *£3I£S 3 K^lTo S3i:fcH>T, (++) 
te&< £JtL^<h£*Ls ( + ) ttS < Kit LA:C t«r*f o 



* 3 










1 


P r o A 


+-+ 


2 


MP- A 


+ + 


3 


MP-B 


+ + 


4 


DC- A 


+ 


5 


D C - B 


+ 


6 


DC-C 


+ + 


7 


D C-D 


N. D. 


8 


D E A 


+ + 



N.D.: ^ILTl^iK 



£ if, H«E«4 tPJ&IC t^X^SM (C2)£pBOSMel 
fl 5Pro( + )ipBOSMeli3( + ) T*Jfm£&$ ttfcfflfc 
#9-3 tC 2W^pBOSMe 1 a £ M P ( + ) 
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xl 0 7 il£PB S- (GIBCO BRL *t) Ti§;l>&# UfflSS£[H]iK L /:» 
@jRLfc*IBIia^P BS-T5X1 0 6 cells/mUcPiSJIL. ^fi^jWfflS 
$J Complete D v a*±) £2 5 #© 1 $ 

£k***»£o. 2 %tu^^o^sDs^mtuLtz 0 ^3 o^rs? 

ML, 4 °CTT 1 0 f*>R5! (l#xl 0 0) y-y--> 3 >^|t^ n jg 
&&0±flf£ls|iRL, *fflMtB&£ Lfco i#3>h D -;i/i LrtftiHI 
WmmL 9 2 9 (ATCC No. CCL-l ) £^mmcDjj&-U'MMttltii&$:Mm 
Ltz 0 

}#bn/i*ffii&fft MlO// 1 H>d-t^/a' 7 7 7- (0. 25M Tr 
is-HCK 2XSDS \ 30XGlycerol , 0. 01KBPB(pH6. 8) ) t%f&m&l, £ 
©&$6 £4 -20T %©SDS-PAGB (x7=Jtt) i;77°-5-f L, 25mA 

#7*±) fC4 °Ct;T150mA N 45#©&#T?IE^: L fco />:7'1/>£4XX 

(80 ) Tg&l tiftSUfctol-fa •y*>7£?r 
■otz(D*> s L/Co >&4%X*> i J\s? ZmtaLtz 

0.05%Tween20 £^fr50n> M Tris-HCl (pH7. 2 ) . T-TBS <hf£ 

T500 teK:*&ffiLfcffi]foJ»lml i:SU ^^(CTl ftlUJJgi 9 Lfc 
o RtfJHT^ &U->£T-PBS T2 0ftfrL. <^{C4 %X*> $ /I/? 
^-^JnL/cT-PBS T500 &iZfhHltimP0&1itLtiLy y 
>tt# (^ntfc) 1ml i:gU ^SfCTl IfclBJKlSStffco T - PBS T 
5 HftfrSU ECL->Xt-A (TT-i/ + Att) -eUltiLfco 
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^4 ^xx? >7p -,T*>^£fctf fcfcifcitoft© 







1 ProA 


4- 


2 MP-A 




3 MP-B 




4 DC- A 


N.D. 


5 DC-B 


N.D. 


6 DC-C 


+ 


7 DC -D 


N.D. 


8 DE A 


+ 



N.D.: mit^U^o 



(5) ?D-^;uia#0ft8{ 

mtiM (ProA, MP-B, DC-C, DEA) *MtMlH 
*£3ft**400 /tl ICfcKU (3) (4) Tfcft*©J:**<*«3 
7 h©llHKfcft5Lfco 3 EI ft. fcfttfft ( r#^o->ft# 

) ;xo-7P3X63Ag8U. 1 LT»tt»£*ff 

ofco 6 Bft, ««±»*@«tT. (3) <D*ifcT7l/-h7**<r 

2 7 *q->*»fco *5lc&&ttfc*P->©lW*E l '* :o 
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ProA F936 10 

MP-B F939 4 

DC-C F933 4 

DEA F934 8 



V K--?£ 1 ng/ml© t h IL6 1 0 P 

M I 1 6 4 0 ^fJgiU 2 x l o 5 eel Is/ml (r ^ o /cl^^TMifil^lg 
ilfe (Hybridoma-SFM, GIBCO BRL) iz£& LMMfrRtet Tfi^fTo tz 

5 A Prosep-G (Bioprocessing INC) £fflUT*lil! Lfco "tts:t>*>&m 
±mi L£ Prosep-G Ti^A (2 0ml) (CI Oml/min ©^ft^-e^Jtat 
^ ^td. 1 5MONaCl^t^0. 1 M<9 (pH7 . 5) 
t*7A^^L/;„ 2 8 0 nB©»jt|f^fiTLfcfit> 0. lM^xy 
(pH3. 0) KJ; t)*S^Lfc*y ? n-^/Ui/t(*:*«tfi Lfc 0 

K£*)*f8U 0. 4 5XONaCl*ttT 0. 0 7 6 MUim 
(pH6. 4) -e^^fL/Co »£n/;*S£S!in;#©g6&j££ 2 8 OnmOK 

(6) ^/ ? D-*-;t/tfi;#©ffMl 

# 9 - 3 mfeotiuhmz&m u (4) ©jsiciftt^xx^^^ 
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O^g/ml) ©;OPHJ>tc#*5e£«tt*«i&Lfco &%*m 1 9 1: 
** 0 F933-4-3 5 XlgG2a) s F933-10-26 (t 7 ? 5 X IgG2a), 

F934-17-6 (^^^5XIgG2a), F934-3-23 Wft v XlgG2aX F934 
-4-33 &7t? y XIgG2a). F934-6-3 (If V* v XlgG2a), F934-20-5 
(■fr:/* 5 >UgG2C)T**n*'nft6 7 k D attiSl^ #9-3 M$tfJ 
$K#gtf!tt'<> K#fcfcH$nfco L 9 2 9 ©}fili}^TiiinbO^'> 
Y\±W8LZWlfr->K.Zbfr$>, (6) Tftbtifc*; ?o~^;Hn;& 

(1) &^i^©IIS$mtf&t>'7y htf>&£ 
# 9 - 3JH8S<t# 3 - 5*ffll!S£t8:45iJi<i: LT\ &T£>#i$"C*7 y h 

*&'&uz 0 &**imt LT^fflL/c^ifflsaUs tn^-'tu b fgf# 

#^TT^©d: -5 L/Co *1\ & 5 x l 0 5 eel Is /its 1 
0 cmCDr'f y •> a ©IB IS £4 tt^&20tfeK:#EU C ©fflBS&JtlCii 
lfcBf£T\ 40$©figl 5 cmOr^ y ^fcftEU ^5 — 6x1 
0 6 cell s/r'f 7 ->atcttS*-e«*L/:« dft&s 5Mb ( 
2%©JBlflL»££irDMEM) T'HC2 BRUi&SU tB>«£J&fifc3tffc 
o cnS>£->y 3 'J XWT'WU PBST2 @tt»L 

fc&l 0%D-MSO££i;i£$T*$i§L-8 0tWL/: o 

S1\ #Jll&^tlT#9-3*ffl!}^ #3-5*»**ft*ni x 1 
0 7 cell s/fyhttiSJ:^ 200 ^1 ©43ft**£K»U 
II®7DO^i7^a^^ (DIFCO ft) £«&L. Wistar Rat 

(5 it) ©JgEi-s-^ifco 2 msl m%z%?&<D7B4 y y 

*%±7 { J*'<>h (DIFCO it) <bfi£LRl*lwS:5Lfco 
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(2) ViikfficDnffi 

i§ infill OT&lc&BjgJ; O&IfllU ttlfilM <h > to h U 
SBfl&ttdlift^^fflL, l£MJ 10(3) OjaiC^l:/;^!/- hT-y-tr 
< IC<fc 0 PJ^ L/Co # 9 - 3 , #3-5i/;(iL 9 2 9 ©Ifflf&O^J^ffl 
fcb$li^»ijl 0(4) ©3f&TML/Co fcfc'L, ^SStt^iJiLT 

£"f\ £-*EQJMdi$£PBS T40 W g/ml(z^|f? U £50// 1 /?jl;Uo 
o-f A77°U-h (Maxisorp, Nuncft) i:^SU 5 6 30 MUSS 
lVH%&&&LtZo ^*>£&7]<T5 Hftfr^ 20%7'n -y ? jl-x ( 
WEP¥Llt*±) /PBS100 //l £&->.x;Kc^in L^2BT30»P B ^n -y + > 
?'lfc 0 7'o <y *>y®.*mULtz®., ^#±^50^1 £&itaU 37°C 
Tl tiff&Kfcm ®ft.ft&T: : fc#LtZo ftic 1 0 %7 u „ >7 jl-x/PB 
S T1000feil^|R!L/cHRP0^^$i7 <y KA/^o^'J^ (^tt 
) £50/2 1 ^^L37°CT1 l^rfflRjS L^ 0 ft#&T-5 E&fr&s $ h K 
f * >3c!fc7kT2 0ftfrU 0.027 %Mmt7km£$t;3mg/m\0)si-Jl< b 
7 ± — is>i?7 i >/0. 1MV yf-JlKJ >/< >y 7 r - (pH5. 0)£50// 1 
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6 # 9 - 3&tf # 3 - y \*VLti!Lffi<D/ Jl V 'J >i®SfEi 



in.tfn.1fi 






- V7 










#9-3 


#3-5 


L929 


L4-3 


#9-3 7 


h 


+ 


N. D. 




+ 


#3-5 ft#5 7 


h 


N. D. 


+ 




4- 



N. D. : LTl^i^o 



(3) ? P-^i/ttfroft^! 

1X10' eel ls©#9 - 3 $BBSS> # 3 - 5 M^n^'JU £ 
rti:S4L, 3 £*n#& ( p->tn:^^^^fFAP^ 

3 x 6 3 Ag 8 u. i z&mixmMM&zftitzo 6 at, 

Jfc) tcj;^ ? n-^vru SJti-LIE^f&T'X £ 'J — — > ? ,j !HtV n ^ ^ 
h V > LKfotZ'^jyV K-v 1 3 ?v->%mio lWfct# 9 - 3 
(fiPro) v hfr&5*n-> (^-f^'J K-v#-^F 9 3 2 

) s #3-5 (<5MP) S#7 v h^t> 8 ? a - > (^^yj K~v# 

•tF 9 3 7 ) T'&o/io 

(4) * 7 ? n-^UftftOM 

(3) -eft t>n/c^-y ^ p-^-;Hn:^©o MM 

j&<i^o/c$it#F 9 3 2 - 1 5 - 2 5* lgGl) £ F 9 3 7 

- 9 - 2 5 XI g G 1 ) £ffl^T£t&©M£n- o fco 

- 5 8 - 
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6fr&MLtz 0 C 2#E8S£ 3 x 1 0 4 cell s/ml 
0 96 F C S/DMEMi:Sjfi L&100 //l^ft >'<-X5-f F (La 
b-TEK, Nunctt) Oi^ttLfc, 3 7 °C\ 5%C0 2T 
T 2 BP B 1ig#&igite£2X,ljM/DMEMfc:£&L2 B&KJgfifc;* ftfc 
JKS£ffll*TifiBII&5fefe£fTofc 0 *ffl/&£P B S " T2 4 

B S " T" 3 [s]#fcfr& 2 0X^p^x-7/T-PBST7n y + >/ 
£fr "3 fco ■> U 2 0 y ?3L-x/T- P B 

ST'l 0 /i g/m 1 fc#!(KL/:fcft£i»LM&Tl BrmRfoZlttZo 
PBS' T 3 HSfefrU 1 0 %W¥Mm/T- P B ST 2 0 &lZl&m 
ItzR? y A / iTuzf 'J >F I tc (y=itt) £»l^&t:i 1$ 
Ri]5JE$-£fc», PBS" T-3 H^^L^Tfe^^TtSSI^fCct <D||^L 

77HgG (ZYMEDIi) Tti$fefett&a&&ntt^ofc 0 
&fci/t#©#Jttt£J£B-*-5fc*^ L 9 2 9 *fflSa{Cv^X^ ;l/ HJ > 

fr-afco »llia«JHT©«l:-5Cg8liLfco & t> v HJfefiJ 4 L 
^77; KpBOS Me 1 a ( + ) fcia'pBOS M e 1 £ ( + ) 
£7yXi KpSV2NEOt*tMTl 2:12:1 Cg^Lfct 
'J#7xn?;> (GIBCO BRL tt) £BH**®7 P n h3-;H: 
L /c^ o X^*t^«fflfl& L 9 2 9 tc^A U L4-3 O X > ;H> 'J > 
8*Wt.m Z&MltZo E«KpB0S Me 1 £ ( + ) £7°^X 
^ FpSV2 NE0i^*;Hi:-e2 0 : 1 lzM& ItzbOZL 9 2 91: 
#AU L 2 - I 0 ^|Lfc, l^igtt 

JSTL 9 2 9 1:^77; FpBOS Mela 5Pro ( + ) ^ 
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A L> L8-5 (Mel trin a <5Pro£fl3!) £%-Mltz 0 

&mmH7-Y >3 - h Lfcr-f 7^4>T'l 0%FCS/DME 
MCi^iU KK«ftLrt:« L 9 2 9 . L 4 - 3 

. L 2 - 1 (K L 8 - 5 £^T##i&©ii!S£M&fe|-<£ OiTofc 
o *g&£^7 K^Lfco C©fe*H«t Ox F 9 3 2 - 1 5 - 2 (i / /V b 
>) y aioXtf 0 F937-9-2te>;l/M >ai^ta 

ft, */?d-^Hi||:F 9 3 2 - 1 5 - 2 ~? U K- 

-7(i> H*S^«»o<tfTfTSlTB 1*3^- 305) ©It 

^(cSo§ 1996^10^ 3 Hftr^sELfc (gS£#^ B P - 5 6 8 7 ) D 



mi 



mm 


115? 


F932-15-2 


F937-9-2 


L 9 2 9 








L 4 - 3 


a, 0 


+ 


+ 


L 2 - 1 0 


$ 


+ 




L 8 - 5 


a (<5 Pro) 




+ 



( 5 ) *07£&©$iJ5£ 

(3) X-nhtltz^J V a-i-)\/Vlft<Dmnm&Zfemi-2>tzib, C 
2Mm<Dffim®M!& : &nU?Z>fr : gfr ; $:&ti L/Co C2*ffll!S£l 0%F 
CS/DMEMT^^-T-^n-hf^^a T'igft L 8 0 % => > 7 ;l/ 
i> Mcttofc££ x 0 L < (i 4 0 0 /ig/m 1 OtrC^^^tT 2 
ItIl*lt/DMEMIc«rifi£XlfcU JBWjW&JifcS tlS^tB* Ls &W4»© 

- 6 0 - 
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F932-1 5 - 2 fccfctfF 9 3 7 - 9 - 2 t fcl^fDM^f LTl^ 

I3Bft$ ICR 7>5 Xcfc L/:*Bi#;fcJ: 5 %4^MM# 

MM a&Jft (GIBCO ) ^TijiffltfJ L fz 0 2 ^ftlH L Tit A, 

±flt©SBJS#jEJ££ 1 xl 0 7 cells/ml {CHS L. &SFfr£-l? v 
M/c96ftW * P^b- Hi 100 //I -fo&flnLfco i^tfi^ fciF 

Wc D ^Jfe^J 1 1 X/ Jl b V y^ttLViW (F 9 3 

2-1 5 - 2 ) *5lWi77 HgG »l!8i<tn^n5 * 50, 500 
# g/ml £ £ «fc -5 iw5X^BfeEJllim#WMBM a^fJftT^f? L. g-^x;UiC 
100 #1 fo^Lfc, 5%C0 2 73 7ti:t3afa1igiL/:^ # 

y *^>-e*mi&£i&±u b*is*) >mm (sigma ) -em i am 

ffcfflU #RJR£»M*S ft fc e 

7i§#MCR 4lt4v^^(cCa^Wao.02Si J^T©i£CaA^-^^T 5 BR!) 
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>J y^fDi/tft (F 9 3 2 - 1 5 - 2 ) £0. 1 . lmg/E. &&Uli*fJ$£ 
LT7 7 MgG £lmg/E&6^(i'j >K0HG£«ft£*©**EiHRa 

U a»^#f*B (COBAS FARAIK ROCHE ) TJfiljlt*Cafi£»J£ Lfco 
*§m£E! 2 2 tc^o 

ttt& © jl M ^IH£ i^Calfil £ U £ (i J: 13 m #) \z JZ it L rt: # KJR * W%\tZ> 

£JfcW 8 T**#£ftfc t M * HJ >a c DN ASB#E?»J£4> il^ -b 
VXT^^-S-hMela-TMS ' 1 #18) 7-)X^H'J 
> a c DNA^fcilCs T -tr 5 << A -mMel a - 3 ' 
1#J!) ££j£Lfco 

t hJ&ffiAgt 11 cDNA5'f^7 U- (* n->-r y ?ttcode No. 
CLHL 1008b) Zmmtl, 5fc{C-£j&LfcS-hMela-TM5 ' . A-mM 
el a - 3 ' ^7^7-^ Ex Taq # U * 5--fcf (TaKaRa) . 

(TaKaRa) £g£U DNAt-"?W^5- 
. x;l/-?-*±) £T 9 4tt5 ftRflinft&L 9 4 °CT 3 0 IHHK 5 5 °C 
T3 OtHKk 7 2«CT1 »HR«$-fr. ^O^fF^r 3 5 ?;Wt^*i 
o if S>ftfcigiii8Sr# (clone TM) O^WM^^LfztZ^. i*J 
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h u yomnmm^^vm 2 2 or i j ®?»jt-r£ t h c d 
{§b>n^4&£EW:fc«fctfftj£-rsT $ y 2 3 a ~EI 2 3 b 

mnm 1 5 : 

7 iSSS I C Rltv-)X^ 1 ©5 Ei U HJfefll I ^fFSH 
-^xy ;l/ h 'J (F932-1 5-2) %tl**tl 1 mg/E 

( i ) t M;u h u >Bb*®7 i y WBMtt+Z'*-?* K^JaJii L 

aOT; J iE»t»D C -C{ifiS"t5»^©E?lJGK V S K S S F 
AKCEMRDAKC^^iWl 0 (1) £ Rfttc^JiK U Hl^vb 

5 KfbKLH£iB£Lft4ifclS*3i9!!Lfco ft^ttlS 2 0 # g £ 0 . 
1 ml©&3Ift£jJci;:»*?L*$fi©F CAiM^LTd dy?0^ ( 5 il 
ttx *X) jrft4Lfc 0 2iBBISt|Bl*«-FL AiiS^fifeft^L^o 1 fl 

tt^fliJ^-TS^fe, ^MSfUl 0(3) KLfca<oTi/i]ta?*£»*ILfc<i: 
C6ft^L/:^f K<fctirJtWtcK£Lfco Lfc^ot, ^^^^ K£ 
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(5) <D%&V*J 9a-i-A/tiifc>S:fttfLl-ZZbt><'e%Z>o ttz, £ 
tt*>\ H l 5 a~0 l 5 f KtfL/c7 ^ y »E?iJiioI«?S!©-/^ h 'J 

H«Uc % Ell 7 a ~Bll 7 c t>L< ttH l 3 a ~B l 3 6T*mitzT 

©£££*<&* 3 tt*t d ^-©fti^^atf m l < -eo^^-tca 
$ jammzntz*?* k££$lt> ^pjio (2) £ 

±E^ftio«^k *y * D-^;wj/t(*(i. HJfeW l 0 (5) <h|5l 

m 1 5 a~0 1 5 f K*Lfc7 i JWt&W®* ^D^nf7-« 

WFflfeKs El 2 3 a -El 2 3 b iz* ItzT ^ J »E?iJ©fl!M(S«Bl 
&©7 ^ y»EM#»£LA:7 WKSe^^- DN AfcttlllL 
, M<^^-pEFBOSi:li*ii^ If bftft^ *-T?C 2*ffll£ 
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^-i<«LTl^5o H!tS0J 1 1 (2) tm&(Dj]&-C\ g^if-^h h 
^ ;U M >a£M^Sft#£x? 'j --^U HJfcffl 1 1 (3) £ 

Isj^tcgl 1 7 a-EI 1 7 c K^LfcT ^ J mtn\> L< lix* > 

E F B 0 S m^ttfc'*? ^-TC 2 M£^Hfe&-f So 

o £%0J 11 ( 2 ) i|II^c7)^ST\ IWitSt M^h 'J > /3 IS 
f&-rs$ift£x? >J -^>?'U HJfePI 1 1 (3) * n- 

EfcKBIl 3 a -Ell 3 dlc^l/iTS y g^ge^ij (>Ulif-f7^>' 
r/'J >ffi«H»©E3nj^-3- Ft 5 d N A L, S^^? *-p 
EFBOStCiffl^iA^, fc&nfc** *-TC 2 *fflBS£^K&&-9 u £o 
#bftfcJ&HeiJl£llifcfll 1 1(1) tl«l:ftlL, ZftZVimtl 

o ^JfeW 11(2) g£fi£-f £ t M * HJ 

y -->ru %mmi 1 (3) £H»t;:*y*D- 
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KM* 

SEQ I D NQ 1 

( i ) SEQUENCE CHARACTER I STI CS: 

(A) LENGTH: 6915 base pairs 

(B) TYPE: nucl ei c aci d 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 

( i i i ) HYPOTHETI CAL: NO 

(iv) ANTI -SENSE: NO 
( vi i ) I MvEDI ATE SOURCE 

(B) CLONE: j Ml 0 9( pBSNfel a ) 

( xi ) SEQUENCE DESCRI PT1 ON: SEQ ID Nttl: 

GCCAGAGTAC CGCGCGCGCG CACGCACACA CACGGGGAGG CGAGAAAGTT TTTTTTTCAA 60 

AAAATGAAAG GCTAGACTCG CTGCTCAGCG ACCCGGGCGC TGCGCGAGGG GGTCGCGGCA 120 

GACTCAGGGC AGTAGGACTT CCCCCAGCTC GGCGCCCGCG TGGGATGCTG CAGCGCTGGC 18(1 

CCCGGOGCCC CCG<\AGCACC TGCACGCCAG GCCGGCGACA ATG OCA GAG CGC CCG 23 5 



Me: t Ala Glu Arg Pro 



GCG CGG CGC GCG CCC CCC GCC CGC GCC CTC CTG CTG GCC CTG GCT GGG 



283 



Ala Arg Arg Ala Pro Pro Ala Arg Ala Leu Leu Leu Ala Leu Ala Qy 



GCC CTG CTG GCG CCC CGT GCA GCC CGA GGG ATG ACT TTG TGG GAC CAG 



331 



Ala Leu Leu Ala Pro Arg AJ a Al a Arg Qy Met Ser Leu Trp Asp Gin 



ACA GGA GCT TAC GAA CTG GCC AGA GCC TCC C1T CTG AGC AAG CAC CCT 



379 



Arg Gl y Al a Tyr G u Val AJ a Arg Ala Ser Leu Leu Ser Lys Asp Pro 
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CGC ATC CCA GGA CAC ACC ATC CCA CCC AAG CAT CAT CCA CAC CTC CTC 
Gly lie Pro Gly On Ser Me Pro Ala Lys Asp Hi s Pro A.sp Va I Leu 



a 2: 



ACT CTC CM CPC CAC CTC GAG AGC CGA CAC CTC ATC CTC ACC CTC GAA 
Thr Val Qn Leu Qn Leu Gl u Ser Ar g Asp Leu lie Leu Ser Leu CI u 



4 75 



AGG AAT GAG GGA CTC ATT GCC AAT CGC TTC ACC GAG ACC CAT TAT CTC 52 3 

Ar R As n Qu Gly Leu lie A] a Asn Gly Phc Thr Gl u Thr His Tyr Leu 



CAA GAT GOT ACT GAT GTC TCT CTC ACT CCA AAT CAC ACC GAT CAT TCT 
Gin Asp Gly Thr Asp Val Ser Leu Thr Ar C Asn His Tin Asp I lis Cys 

TAC TAC CAT GGA CAT GTG CAA CGA GAT GCT GCA TCA GTC GTC AGC CTC 
Tyr Tyr His Gly His Val Gl n Qy Asp Al a Al a Ser Val Val Ser Leu 



n7 1 



619 



ACT ACT TCC TCT GAT CTC CGG GGA CTT ATC ATG TTT GAA AAT AAA ACG 66 7 

Ser Thr Cys Ser Asp Leu Ar g Cjy Leu lie Mn P „ e Q u Asn Lys Thr 



TAC AGC TTA GAG CCA ATG AAA AAC ACC ACT GAC AGC TAC AAA CTC GTC 
Tyr Ser Leu Gl u Pro Nfct Lys Asn Thr Thr Asp Ser Tyr Lys Leu Val 



715 



CCA GCT GAG AGC ATG ACG AAC ATC CAA GGG CTG TCT GGG TCA GAG CAT 763 
Pro Ala Qu Ser Kfet Thr Asn lie Qn Qy Leu Cys Gly Ser Gin Hi s 



AAC AAC TCC AAC CTC ACC ATG GAA GAT GTC TCC CCT GGA ACC TCT CAA 811 
Asn Lys Ser Asn Leu Thr Mel Q u Asp Val Ser Pro Gly Thr Ser Gin 

ATG CGG GCA AGA AGG CAT AAG AGA GAG ACC CTT AAG ATG ACC AAG TAC 859 
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M?t Arg AJ a Arg Ar g Hi s Lys Ar g Gl u Thr Leu Lys Met Thr Lys Tyr 



OTA GAG CTG CTT ATT GTG GCA GAC AAC ACA GAG TTT CAG AGG CAA CGA 90 7 

Val Gl u Leu Val lie Val Ala Asp Asn Arg GI u Plie Gin Arg Gin Gly 



AAA GAC CTG GAG AAA CTT AAG CAG CGA TTA ATA GAG ATC GCC AAT CAC 955 
Lys Asp Leu Gl u Lys Val Lys Qn Arg Leu lie Glu lie Ala Asn His 



CTT GAC AAG TTT TAC AGA CCA CTG AAC ATC CGG ATC GTG CTG GTA GGA 1003 
Val Asp Lys Phe Tyr Arg Pro Leu Asn lie Arg He Val Leu Val Gl y 

GTG GAA CTG TGG AAT GAC ATC GAC AAA TGC TCT ATA AGC CAG GAC CCA 105 1 

Val Glu Val Tr p Asn Asp Me Asp Lys Cys Ser Me Ser Gin Asp Pro 

TTC ACC AGG CTC CAT GAG TTT CTA GAC TGG AGA AAG ATA AAG CTT CTA 1099 
Plie Thr Arg Leu His Qu Plie Leu Asp Tr p Ar g Lys Me Lys Leu Leu 



CCT CGA AAA TCC CAC GAC AAT GCT CAG CTT ATC ACT GGG CTT TAT TTC 114 7 

Pro Arg Lys Ser His Asp Asn Ala Gin Leu Me Ser Gl y Val Tyr Phe 

CAA GGA ACC ACC ATC GGC ATG GCA CCC ATC ATG AGC ATG TGC ACT GGA 1195 

Gin Gly Thr Thr Me Qy Met Ala Pro Me = Mn Ser Cys Thr Ala 



GAA CAG TCT GGA GGA CTT CTC ATG GAC CAT TCA GAC AGC CCC CTT GCT 124 3 

Glu Gin Ser Gly Qy Val Val fvfet Asp His Ser Asp Ser Pro Leu Gly 



GCC GCA CTG ACC TTC GCA CAT GAG CTG GGC CAC AAC TTC GGG ATG AAC 129 1 

Ala Ala Val Thr Leu Ala His Qu Leu Qy His Asn Phe Gly Ivfet Asn 
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CAT CAC ACA CTC GAG AGC, CCC TCC AGO TGC AGA ATG CCC CCA GAG AAA ,3 39 
His Asp Tl,r Leu C) u Ar g CI y Cy.s Ser Cy.s Ar g M,l AJ a A) a Q u Lys 

CGA GCC TGC ATC ATG AAC CCG TCC ACC GCC TTC CCA TTC CCC ATG crTC ,38 7 

Cly Gly Cy.s lie Vfci Asn Pro Ser Thr Qy Pl, e Pro PI,,- P r 0 M, Val 

TTC AGC AGC TCC ACC AGG AAG GAC CTG GAG CCT ACC CTG GAG AAG CCC 1435 
Phe Scr Ser Cys Ser Ar g Lys Asp Leu Q u Ala Ser Leu Gl u Lys Gly 

ATG GCC ATC TCC CTC TTC AAC CTA CCA GAG CTC AAG CAC GCC TTT GGG ,4 83 

Mm Gly Cys Leu Phe Asn Leu Pro CJ u Val Lys Gl n AJ a P|, e Qy 

GCC CGG AAG TGT GGA AAT GGC TAT CTG GAA GAG GGA GAA GAG TOT GAC 153, 
Gly Arg Lys Cy.s Qy Asn Cly Tyr Val CI u Gl u Gl y CI u Gl u Cys Asp 

TGC GGA GAA CCG CAC GAA TGC ACG AAT GGC TCC TGT AAC CCT ACC ACC ,579 
Cys Gly Qu Pro Qu Qu Cys Thr Asn Ar g Cys Cy.s Asn AT a Thr Thr 

TGT ACT CTG AAG CCA GAT GCT CTG TGC GCC CAC GGG CAC TGC TGT GAA ,627 
Cys Thr Leu Lys Pro Asp Ala Val Cy.s Ala Hi s Gly Gin Cys Cy.s Gi u 

GAC TGT GAG CTG AAG CCT CCA GGA ACT CCA TGC AGG CCC TCC AGC AAC ,675 
Asp Cys On Leu Lys Pro Pro Q y Thr AJ a Cys Arg Qy Ser Ser Asn 

TCC TGT GAC CTC CCA GAA TTC TGC ACA GGG ACT GCC CCT CAC TGT CCA ,723 
Ser Cys Asp Leu Pro Gl u Pl.e Cys Thr Qy Thr Ala Pro His Cy.s Pro 



GCC AAT CTG TAC CTA CAT GAT CCC CAC CCG TGT CAC GGC CTC GAT CCT 
Ala Asn Val Tyr Leu Hs Asp Qy His Pro Cys Gin Gly Val Asp Qy 



177, 
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TAC TGC TAC AAC GGC ATC TGC CAG ACC CAT GAG CAG CAG TGT GTC ACG 1819 
Tyr Cys Tyr Asn Qy He Cys an Tlir Hi s Gl u Gin Gin Cys Val Thr 

CTC TGG GGA CCA GGT GCT AAA CCG GOT CCT GGC ATC TGC TTT GAC CGA 1867 
Leu Trp Gl y Pro Qy Ala Lys Pro AJ a Pro G! y lie. Cys Phe Qu Ar g 

GTC AAC TCT GCA GGA GAT CCT TAT GGT AAC TGT GGC AAA GAC TCC AAG 1915 
Vai Asn Ser Ala CJ y Asp Pro Tyr GI y Asn Cys Gl y Lys Asp Ser Lys 

ACC GCC TTC GCC AAA TGT GAG CFG AGA GAT GCC AAG TGT GGG AAA ATC 1963 
Ser Ala Phe Ala Lys Cys Gl u Leu Ar g Asp Ala Lys Cys Gl y Lys lie 

CAG TOT CAA GGT GGT GCA AGC CGA CCT GTC ATT GGT ACC AAT OCT GTT 201 1 

Gin Cys Qn Gl y Qy Ala Ser Ar g Pro Val lie GI y Thr Asn Ala Val 

TCC ATA GAA ACA AAT ATC CCA CAG CAG CAA GGA GGT CGG ATP CTC TGC 205 9 

Ser lie Qu Thr Asn lie Pro Qn Gin Qu Qy Gl y Ar g lie Leu Cys 

CGG GGG ACC CAT GTG TAC TTG GGT GAT GAC ATC CCA GAC CGA GGG CTT 2 107 

Arg Gy Thr His Va! Tyr Leu Qy Asp Asp Met Pro Asp Pro Gl y Leu 

GTG CTT GCA GGA ACA AAG TCT GCA GAA GGA AAA ATC TGC CTC AAT COT 2 155 

Val Leu Al a Gl y Thr Lys Cys Ala Qu Qy Lys lie Cys Leu Asn Arg 

CGA TOT CAG AAT ATC ACT GTC TTC GGC GTT GAC AAG TOT GCC ATC CAG 2203 
Arg Cys Qn Asn lie Ser Val Phe Gl y Val His Lys Cys Ala M<t Gin 

TGC CAC GGC CGA GGG OTA TCT AAC AAC AGG AAG AAT TGC CAC TGT GAA 225 1 
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Cy.s III .s G! v Arg Qy Va J Cy.s A.sn A.sn 



Ar fi ly.s As ii Cys II) .s Cy.s Gl u 



GCC CAC TGG CCT CCA CCC TTC TOT GAC AAC TTT GCC TTT GGA CGA ACC 2299 
Ala His Trp Ala Pro Pro Plie Cy.s A.sp Ly.s PI.e Gl y Phe CI y Qy Ser 

ACA CAC ACT GGT CCC ATC ACC CAA GCA CAT AAC CAC GCC TTC ACT OTA 2 M7 
Tin Asp Sc, Qy Pro lie Arg Gin Ala A.sp As,, Gin Gl y Leu Thr Val 



GGA ATC CFG CTC AGC ATC CTG TOT Crc OTT CCI' OCT CCA TTT CFG CTC 
01 y lie Leu Va] Ser He Leu Cy.s l. fcu L ou .Ala Ala Gl y PI, e Val Val 



2 3 95 



TAT CTC AAA AGC AAC ACC TTC ATC CCC CFG CTG TTC ACA CAT AAA AAA 
Tyr Leu Ly.s Ar g Lys Thr Leu M> t A, g Leu Leu P| le Thr Hi s Ly.s Ly.s 

ACC ACC ATC CAA AAC CIA AGC TOT CTG CAC CCT TCC CCC ACA CCC ACT 2.9! 
Thr Thr Nt-, Gl „ Lys Leu Ar g Cy.s Val His Pro Ser Ar g Thr Pro S t 



GCC CCT CAC CTT CGC CAC GCT CAC CAC ACC CCC CCC AAA GCC CTG CTG 25:)9 
Qy Pro Hi Leu Qy Qn AJ a Hi .s H, s Thr Pro Gl y Ly.s Gl y Leu Leu 

ATG AAC CGC GGA CCA CAT TTC AAT ACC CCC AAG GAC AGC CAC TCG CTG 25«7 
Met As„ Arg Ala Pro His Phe Asn Thr Pro Lys .Asp Arg Hi s Ser Leu 

■AAA TCC CAC AAC ATG GAC ATC AGC AGC CCC CTC GAC CCT CGA GCC CTC 2635 
Lys Cys Qn Asn M»t Asp lie Ser Arg Pro Leu Asp Ala Arg Ala Val 

CCA CAC CTT CAG TCA CCT CAC CGA CTG CTC CTG CCT CTC CAC CAG ACC 2683 
Pro Gin Leu CI n Ser Pro Gin Arg Val |. eu Leu Pro Leu His Gl n Thr 
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CCA CCT CCA CCC ACT Gee CCT GCC AGO CCC CFG CCC GCC ACT CCT CCA 2 731 
Pro .Are Ala Pro Ser Qy Pro Ala Arg Pro Leu Pro A] a Ser Pro AI ;i 

CTC AGG 0\G GCC CAG GGC ATT CGA AAA CCC ACT CCT CCT CAG AAG CCT 2 779 
Val Arg Q n Ala Qn Qy lie Ar g Lys Pro Ser Pro Pro Qn Lys Pro 

CTG CCT CCT GAT CCA CTC AGC AGG ACT TCT CGG CTC ACT ACT CCC TTG 282 7 
Leu Pro Ala Asp Pro Leu Ser Ar g Tlir Ser Arg Leu Thr Ser Ala Leu 

CTG AGG ACC CCA GGG CAG CAG GAA CCT GGG CAC CCC CC\ CCC CCC ATC 2 8 75 
Val Arg Thr Pro Qy Gin Gin CI u Pro Qy His Arg Pro Ala Pro Me 

ACA CCT GCC CCT AAG CAT CAA OTA CCC AGA CCT TCC CAC AAT GCC TAT 2923 
Arg Pro A) a Pro Lys His Gin Val Pro Arg Pro Ser His Asn A) a Tyr 

ATC AAG TGAGAAGCCA GCCCAGACCC GTCCTCAACA CTGAAGACAG AACTTTGCAC 2 9 7<i 
He Lys 

TATCTTCAGC TCCATTGCAC TTCTTGTTGT ACCAACTTTC CGAGTTTCTA AACTCTTTAA 3 0 3?- 

AACACCATTC TCTCGAGACC CTGGAGCCAC TGCCATCGCT GCTCTGCTGT GGTGCTTTGT 3099 

GTACTTGCTC AGGAACTTGT AACTTATTAA TTTATGCAG* GTCTCTATTA CTGCGCAGGC'j 3159 

CGCCGTAGCA GGCATTTCTA CCATCACAGG GCTTTTCTAC AGAAGGAAGC CTCCTCCTGC 3219 

' rrrrcji TTT T ctggaggact tgaaataccc tgcttgatgg gacctaagat gagatgttta 3279 

CTTTCTATTC AAGGCCTTAT CGGAWiTAG CTCCCCACCT TCCCAAGGCT GTTATGCTAC 3339 

CAGACACACA GCTCAGGACA CCCCAGGGAG AACCTGGCAT GGCTTTTCTT TCTTTGCTTT 3 399 

CATTTTATCT TTTATATTTT GOTATCCCTA TCTTGGGTTG TAGCCAGGGC CTTCAGGAAC 34 59 

GTCTTGGGCC ACTGCATGCT AATGGCCTTC AGGTCCTGCA CCCTGAAGCT CTCAGACAAC 3519 

AACTAGGATC TGCTTTCTAG CCAGCACCTT TGGAGAGAAC CTGGGCTACT GAAAAGAAGG 3 5 79 

TTTGGGCTCT GCTTATACCA GG4TGGAGAC TGCAATCCTA ATCTGGGCAA ACATCTGACC 363 << 
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TTCAGCTGAG CAGCCATGAG CACCTCTACC; AACGAAGGAC CJGCTGAGCrG CTGCACAAGG 3 6 99 
CTCTGCTTTG ACAGCTGGCA GGGGCrTCTC TCTGGCTCCC CTTTCCAGAG TGCTAGCTGG 3 75 9 
CATGGCATCT TGTTTACATC GGGAACACTG CTGTTTCTAC AAGAAAGCCA CTGCCTGGGC 38 19 
ACTGCAGACC TCCGTCTCCT GCCCATTTAC AGCTAAGCAA ATTACCACAT TGTCTTCTGG 38 7 9 
ACTGTAATAC .AATGACCCTG TGTTGTGACA GATAGAGGAG GCTTTCTATG GAACCATAAC 3 93 9 
TATTTTCANA TGTGAACTAG TAACCAGATC TAGTCGATCA ACTCTCIGAGA TAGAAATCrc ; J9 c,cj 
CTTTTTACTG CAAGGCTCGA CTTATTAAAA ATTAGGCAGA ATCCATATCC TTGCAAAAGC -105 9 
TATAACCACG TGGAATGCTC TTCTCATGGC ACACCCICAG TCTGGTATCC Tl 'ATT ACT AG I 1 I 9 
CCATTGGACA AAGOACCCAA ACTTACGTGT CTCTTCTCTT CAACGCATGC TAATTTCTTC 1179 
AGCATAGAGA GACTCGCTCT TCCTCACATT CTGAACATAC CTATGAATGA C:iAAG\G\(X. 123 9 
AACGCAATCC CTTTCCGAAT ACTGAGTTGC TCAGGGNAAG GOAACGrCAG CCCAGGNAAA 129 9 
CTTTTTTCCT CTGNTCTTTC ACTATGTGAC TGGCJGAGCTA CCTTCACAAG CAAATITTCA 135 9 
AGGTGGN'CTC AAGCCOATNC GATGAAAGVT ATTTTTTTAA AAAATAATTA ATGCTAATCG 4-1 j 9 
CAGAGGGCTT TCCTGCCNTC CAGATNGGGG CCTAGGNTTG ACTAGCTTTC AGGACACAAC 44 79 
GT.AAATGACA GCAGTOCTCT ACCTCCTCTC ACTGCTTTAA GATCAAGGCT TCTTTGGAAC 4 53 9 
GCTAACTAAC ATTAATGCCT GCCCTGTGCC TTGAAGCAGA AGGGAAAATA GAGATAAC>GA 4 59 9 
ATTTGGTTTC CTTTCTAGAA TGCAAAACTG TATCCAGGAT TGGGAAGCAT GGrOTTCATG -165 9 
ACTGGGTAAA TAAATGCACG TCACAGATGC ATAAAAGAAT AACTCTTATG ACATGCOTCT 4 719 
TTTTCTGGCA CAGAGACAAT ATTGGTGCGA CTGAGATGCA TACAAAATTT GTGrAACTGA 1779 
TATGTCATTC AGTAGTTGTA TTAAGGCCAA ACATCCACAA CTGTAAAGAG TTATAGAGTT 4 83 9 
GTGTGGGCGT TGTCTTGTGA GACACACAAA GOCTCAGCTG AAGCGTATGA GCTCCTCCTC 4 899 
CAGGTGGGAG TGATGGGGAG GCTAGAAACA CACAAAGACA ACAGAAGACC TTTGGTTTGG 4 95 9 
CGGGGCTGCA GAGAGAGTGT GGTTTAGAGG AAGTTGGAGC CATGATCTTC TGCCATCTCC 5 019 
CCAGTCTCCA CTAAGGATCC CGATGGTGCC TTACCAGCTG TGCAGTGCTG GO'GGTTGOT 5 07 9 
TTTACAGAGC CATGCATTCA TTTCTGAATA AGAACATATT TAATCCTGAA ATTCOCTTAC 5 139 
AGGACAGACA GTGTTACTAA AGGAATTCCT CTAAGATACA CTAGTTCTCA ATTAAAGCAT 5 199 
ATTTAGCAGT AACTTCAATT TTAACAAAAT TGGGACCCAA TAGCCACCAT GAGGGTTCTT 525 9 
TGACAGAGGG TAGTTTCTCT CTCCCTTTCT CCATCCTTCA AATGACAAGA CCTCAAAACT 53 19 
AATACAGTTC ATTTGCAGTC CATCTCATGC TTATACATAC TAGAGGTATG ACTAAACTTG 53 79 
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GTTGAOTCAT GGGAGACCAT CCCTGAGAAA GTCCAOTCGC TCAAGAGCCT TGCCAGGTGG 513 9 

CGTGGCT GGA CC7TCCTCCTT TTGTTCCTGC ACTGAGGAAT AGTTATAGGT TATOTGACCC 5-199 

CACTTCACAG GCAAGTGGGA GGCGAACCTT GCAGGCATGC ccgttaaaag ctggtctcac; 555 9 

ACCrACAATA CTCCTGAGTC TGJTTTGCCA GGACACAGAG AGCAACAATG CAC7TTTTCCA 5619 

TTTCAAAATA TGCATGCCGA GTTTGCGCTC TCTGTCACTC TTTCCAGCTT AC*CATATCiG 5679 

GATGACATGA CAGAAACCAC ACAAGCAACA AATTAAATTC TAGGGGAAGA AATCCTCCTG 5 73 9 

ACTCCTCTCr GAGGAGAGAT TTITATGCCT TCrTAACTTT ATTAGGAACT CTCAGGCTCA 5 799 

AGCTAGGGGT CATTGTCCCC CAACAAATCA ATACAAAGGC ATCAATGNAC TCTCGAAGAA 5ti59 

CTGCCAAACC CTGATCTCTG TGAATGTTGT CAGGAGCCTG TGATCCGCAT GGTGCTANAA 59 19 

AGAGGCTGGA GCTGGGCGAA CAAGAAGCGG TAAGAGTCCT CCYGZCVCTC AGCAGATGTT 597 9 

TACTGAGCAG TCTGAGCCAG AAGCACGCCG AG\ACCAGGA GGACGATNGC TCGGGACTAG 603 9 

GGCGCCCAGC CACTTGCAGC TCTTTCGTCT GAGCCCCGCT TTGTGFTTTA ATTCCGTTCT 6099 

GTCAGGCCGC AANCAGNGGA CACTGTGCTA TAGACCTCCC TCTNAGmT CAGACGGCCT 6159 

AAGCCATACA CAAATGCCCG AGAGTAAGAA ACAGCAATAC NTCCGAGOAC TCCCCAAGAA 6219 

GTGGTTTTTA AAGACTATGA CAAGTAGAAG AGGCTCTCAC AGAGGGCATT TTTTTTCTTT 62 7 9 

TCTITCCACr C7VTACTGGAA GCTAGGTCGT GTCTCTACAG TCCTAGTTCC TTTAGACAAC 6 33 9 

TCGGCAGTGG CTCCATTACA CCAACX3ACAC ACiAAAAACAC AGGTACGGAT TTGCCTTCCT 6399 

CTCCTGCGAA TCACAAGTGC CTTACTCrGA CCAGACCCAT GAGAAAACCT CTGTCATCCA 64 5 9 

AGAGAGGGAA CTCTCTACGT TTGTTACTAG TTGAAGCGAA TGTGGTAACT GCTAACCTTC 6519 

AAGGGTCACC TAAACAGTAT AGTCCAACCT TCACCAGGAC CATAGGAGAG AGCAACCTCC 6579 

AGNACACAGA CAGAGACACA CCTTGAATGT ATCCCACAGC ATATCAAGCC ACACTGACCT 663 9 

CCCTCCCACC GCCTTGTTCT" AATTACAAGG' TGAAGATGGC CATAGAAAAT CAAGTTAGGA 6699 

CTAATTACAA AATGCTTTTG ATGCAACCTC AATTTCCCAA TGGGACCT AT TGGTTTGAAA 6 75 9 

GTCTGATGAG TTAAGTCATG CTCTGGGAGG TGTGAGCCCC ATGCTCAGAT CGACTGGGCA 6819 

GGGCGGACTC GTTGCAGGAG ACATGGGCAC ACATATGAAT crTACCATTTC CATGCCTTTT 6879 

GTGGAGTAGA GACATATAAA CATAAATACT TGCATT 6915 
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S EO j D NQ 2 : 

(i) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 903 amino acids 
( B) TYPE: am) no acid 
CD) TOPOLOGY: linear 
(: i ) MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCRI PTI ON 1 : SEQ I D NO: 2: 

MM Ala Qu Arg Pro Ala Ar B Ar „ Al n Pro Pro Ala Ar B AJ a |. f ,u Leu 

Leu Ala Leu ,M a CI y Ala Leu Le u Ala Pro A,- R Ala AJ a Ar r Q y M, 

Ser Leu Tr p A.sp CI n Arg 01 y Ala Tyr Qu Val Ala Ar g Ala Sc. Leu 

Leu Ser Ly, Asp Pro Q >■ lie Pro CI y Gin .Ser lie Pr o Al a l.y.s A.sp 

His Pro Asp Val Leu Thr Val Qn Leu Qn Leu CI u Ser Ar B Asp Leu 

II* Leu Ser Leu Clu Ar g As,, CI u CI y Leu lie Ala A.s„ CI y Phe Tin 

Glu Thr Hs Tyr Leu Qn Asp Qy Thr Asp Val Ser Leu Thr Arg As,, 

His Thr Asp lis Cys Tyr Tyr His Gly His Val Gin Gl y A.sp A) a Al a 

•Ser Val Val Ser Leu Ser Thr Cys Ser Asp Leu Arg CI y Leu lie Mm 

Pl.e Glu Asn Lys Thr Tyr Ser Leu Clu Pro Mm Ly.s As„ Thr Thr Asp 
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Ser Tyr Lys Leu Val Pro Ala Qu Ser fvfe l Thr Asn lie Gl u Gy Leu 

Cys Gl y Ser Gin His As n Lys Ser Asn Leu Thr tot CI u As p Val Ser 

Pro Gl y Thr Ser Gn to 1 Arg Ala Ar g Ar g His Lys Air Gl u* Tin Leu 

- 1 1 

Lys Met Thr Lys Tyr Val Gl u Leu Val He Val Ala A.sp Asn Arg Gl u 

Phe Gin Arg GJ n Gl y Lys Asp Leu GMj Ly.s Val Ly.s Gin Ar g Leu lie 

Gl u lie AJ a Asn Hi s Val Asp Lys Phe Tyr Ar g Pro Leu Asn lie Air 

lie Val Leu Val Gy Val Gl u Val Tr p Asn Asp Me Asp Lys Cys Ser 

lie Ser G! n Asp Pro Phe Thr -Arg Leu His Gl u Phe Leu Asp Tr p Arg 

Lys Me Lys Leu Leu Pro Ar g Lys Ser His Asp Asn Ala Gin Leu Me 

Ser Gly Val Tyr Phe Gn Gl y Thr Thr Me Gl y tot Ala Pro Me Ivfei 

Ser tot Cys Thr Ala Gl u Gin Ser Gly Gy Val Val tot Asp His Ser 

Asp Scr Pro Leu Gy Ala Ala Val Thr Leu Ala His Gl u Leu G y Hi s 

Asn Plie Qy to i Asn His Asp Thr Leu Qii Ar g Gly Cys Ser Cys Arg 

Ala Ala Glu Lys Gly Gly Cys Me tot Asn Pro Scr Thr Gly Phe 

Pro Phe Pro Met Val Phe Ser Ser Cys Ser Arg Lys Asp Leu Gu Ala 
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Ser Leu Gin Lys Qy Vfe t Qy fvfe i Cy 



s Leu Phe As ri Leu Pro Gi u Va 



Lys Gin Ala Phe Qy GI y Ar B Lys Cy.s Civ A.sn CI y Tyr Va] Qu GI 



Gly Glu Q U Cy.s Asp Cy.s GI y Gin p r 0 Gi u 



GI u Cys Thr A.sn Ar k Cy.s 



Cys Asn Ala Thr Thr Cy.s Thr Leu Ly.s Pro Asp Ala Va I Cy.s Al « H, 



CI y fJii Cy.s Cy.s On Asp Cy.s GI n 



Leu Ly.s Pro Pro CI > Tin- Al it Cy.s 



Ar B Gly Ser Ser A.sn Ser Cy.s Asp Leu Pro CI u Phe Cy.s Tin GI y Th: 



Ala Pro Hi, Cy.s Pro Al » A.sn V a ] Tyr Leu Hi .s Asp Gly His Pro Cy.s 



CI n GI y Val Asp d y Tyr Cy.s Ty 



yr Asm Qy lie Cy.s Gin Thr His Glu 



Gin Gin Cys Val Thr Leu Tr p Qy Pro Qy Ala Lys Pro Ala Pro Gly 



I 1 e Cys Phe GI u Ar g Val 



g Val Asn Ser Al a a y Asp Pro Tyr Gly Asn Cy.s 



Gly Lys Asp Scr Lys Ser Ala Phe Ala Lys Cys Glu Leu Ar g Asp Ala 
Lys Cys Qy Lys lie Qn Cys Q n Gly Qy Ala Ser Atr Pro Val Me 
Gly Thr Asn Ala Val Ser He «„ Thr As,, Me Pro Gin Gin Glu Gly 
Gly Arg lie Leu Cys Ar g Gly Thr Hi., Val Tyr Leu Gly Asp Asp Me, 
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Pro Asp Pro Gly Leu Va ] Leu AI a Gly Thr Ly.s Cy.s Ala Gin Qy Lys 

lie Cy.s Leu Asn Ar g Ar r Cy.s Gin Asn lie Ser Va 1 Phe Qy Va! Hi .s 

Lys Cy.s AJ a Met Gin Cys Hi .s Gl y Arg C2 y Val Cy.s A.sn Asm Ar r Ly.s 

Asn Cy.s His Cy.s Gl u Ala His Tr p AJ a Pro Pro Phe Cy.s Asp Lys Phe 

Gly Phe Qy Gl y Ser Thr Asp Ser Gly Pro Mo Ar g Gin Ala Asp Asn 

Gin Gly Leu Thr Val Gly Tie Leu Val Ser lie Leu Cy.s Leu Leu Ala 

AJ a Gl y Phe Val Val Tyr Leu Ly.s Ar g Lys Thr Leu Met Ar g Leu Leu 

Phe Thr His Lys Lys Thr Thr iVfet Gl u Lys Leu Ar g Cy.s Val His Pro 

Ser Air Thr Pro Ser Gly Pro His Leu Gly Gin Ala His His Thr Pro 

Gly Lys Qy Leu Leu M»t Asn Ar g Ala Pro Hi s Phe Asn Thr Pro Lys 

Asp Arg His Ser Leu Lys Cys Gin Asn M;t Asp Me Ser Ar r Pr o Leu 

Asp AJ a Arg .Ala Val Pro Gin Leu Gin Ser Pro Gin Arg Val Leu Leu 

Pro Leu His Ghi Thr Pro Arg Ala Pro Ser Gly Pro Ala Arg Pro Leu 

Pro Ala Ser Pro Ala Val . V g Gin Ala Gin Gly Me Ar r Lys Pro Ser 

Pro Pro Qn Lys Pro Leu Pro Ala Asp Pro Leu Ser Arg Thr Ser Arg 
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Lou Tin Ser Ala Leu Va i Ar g Tin Pro Giv Gin Gin CJ -j Pro CI y His 
Arg Pro AJa Pro lie Ar g Pro Ala Pro Lys Hi's (ill, Val Pro Ar g Pro 



Ser Hi s Ann AJ a Ty r Me Lys 

698 



SEQ I D NO 3: 

( i ) SEQUENCE CHARACTER! STI OS: 

(A) LENOTH: 634 5 ba.se pai is 

(B) TYPE: nucl ei c aci d 

(O STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 
(i > > MOLECULE TYPE: c DNA 
On) HYPOTHET1 CAL: NO 

(iv) ANTI -SENSE: NO 
( vi i ) I MVED! ATE SOURCE 

(B) CLONE: J Ml 09( pBSfvfel $ ) 
< xi ) SEQUENCE DESCRI PT1 ON: SEQ 1 D NO 3: 



GCXrCOCGGC ACCCAATCCC AOCGGATCTC TGATTGCGGA CACTCACACC CCCCTTTGCTA 

TC ATG CCC GCC CCC GCC GGC GTC GCC CGG TTC TGC TVG CTG OCT CTC 
Mm Pro Gly Arg AJa Qy Val AJa Ar r Phe Cys Leu Leu A! a Leu 



6 0 



107 



GCT CTC CAG CTA CAT TGC CCG CTC GCC GCC TGC GAG CCG CCA TOG ACC 155 
AJa Lei. C3„ Leu His Tr p Pro Leu Ai a AJ a Cys Gl u Pro Gly Tr p Tin 
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AGA AGA GGA AGC CAA GAA GGT AGC CCT CCG CTA GAG CAT GAA CTC ATA 20 3 

Thr Arg Qy Ser Gin Qu Gl y Ser Pro Pro Leu Gin His Gl u Leu lie 

ATA CCT GAG TGG CGG ACT TCA CAA AGC CCT GGG AGA GGA AAG CAT CCA 25 1 

lie Pro Qn Tr p Arg Thr Ser Qu Ser Pro Qy Ar g„ G! y Lys His Pro 

CTC ACA CCA GAG CTC AGG GTC ATG GCT GAA GGG CGA GAG CTG ATC CTA 29 9 

Leu Arg Ala Glu Leu Ar g Val (Vfet Ala Glu G! y Arg Glu Leu lie Leu 

GAC CTG GAG AAG AAC GAG CAC CTT TTT GCT CCA GCC TAG ACA GAA ACC :H7 
Asp Leu Glu Lys As n Qu Hi .s Leu Phe Ala Pro Ala Tyr Thr G! u Thr 

TGC TAC ACr GGA AGT GGC AAT CCT CAA ACC AGC ACG CTG AAG TCT GAG 3 95 

Cys Tyr Thr .Ala Ser Qy Asn Pro Gin Thr Ser Thr Leu Lys Scr Glu 

GAT CAC TGC TTT TAC CAC GGG ACT GTG AGG GAC GTG GAT GAG TGC AGT 4 4:$ 

Asp His Cys Phe Tyr Hi s Gl y Thr Val Arg Asp Val Asp Glu Ser Ser 

GTC ACG CTC AGC ACC TGC CGG GGA AIT AGA GGA CTG ATT ATA CTG AGA 49 1 

Val Thr Leu Ser Thr Cys Arg Qy lie Arg Gl y Leu lie Me Val Arg 

AG1' AAC CTC AGC TAC ATC ATC GAG CCC GTC CCT AAC"' AGC GAC AGC CAA 53 9 

Ser Asn Leu Ser Tyr f 1 e lie Qu Pro Val Pro Asn Ser Asp Ser Gin 

CAC COT ATT TAC AGA TCC GAA CAT CTC ACG CTG CCC CCG GGG AAC TGT 58 7 

His Arg IJe Tyr Arg Ser Gl u Hi s Leu Thr Leu Pro Pro Gl y Asn Cys 

GGG TTC GAG CAC TCC GGG CCC ACC TCG AAG GAC TGG GCC CTT GAG TTT 63 5 
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CI y PI.e CJ ii Hi s Ser Gl y Pro Tlir Ser Lv.s Asp Tr p 



AJ a Leu CI 11 PI.e 



ACA CAT CAC ACC AAA AAC CAA CCT CCC AGA ATG AAA CCC CAA GAT CTA 
Thr His Qn Tl.r Ly.s Lys Gin Pro At r Air Mm Lys Arg Glu Asp Lei. 

CAC TCT ATG AAC TAG CTG GAG CTT TAG CTC CTG OCT CAT TAT CCA GAG 
His Ser Mm Lys Tyr Va I Gl u Leu Tyr Leu Val Ala Asp Tyr .AJ a Gl u 

TIT CAC AAG AAT CGA CAT GAC GAG GAT CCC ACC AAA CGC AAG CTC ATG 
Plie Gin Lys Asn Ar g His Asp On Asp Ala Tl.r Lys Arg Lys Leu Mm 



CCC AAG CTG CTT CCT CAC AAG AGC CAT GAC AAT GOT CAG CTA ATC ACG 
Arg Lys Lou Leu Ala Qn Lys Ser His Asp Asn Ala Gin Leu He Thr 

CGC AGC TCC TTC CM GGC ACC ACC ATT GGC CTG CCC CCC CTC ATG GCC 
Cly Arg Ser PI.e Gl n Gl y Tl.r Thr lie Qy Leu Ala Pro Leu MM Ala 



6H3 



7 3 1 



CAG ATT CCC AAC TAT CTT GAT AAG TTT TAG CCC TCC CTC AAC ATC CGA H27 
Glu lie Ala Asn Tyr Val Asp Lys PI.e Tyr Ar r Ser Leu Asm lie Arg 

ATT CCA CTT CTC CCC TTC CAG CTG TGG ACG CAT GGC GAT AAC TCT CAA 87 5 

He Ala Leu Val Gl y Leu Glu Val Tr p Thr Hj s Gl y Asp Lys Cys Glu 

CTT TCA GAG AAT CCC TAG TCT ACC CTC TCC TCC TTT CTT ACT TGG ACC 92 3 

Val Snr Q u Asn Pro Tyr Ser Thr Leu Tr p Ser PI.e I.e., Ser Tr p Ar g 



971 



101*) 



ATG TCC TCC CTC TAC CAC TCT CGA CGA CTT ACC ATG CAC CAC TCC CAG 106 7 

tot Cys Ser Val Tyr Qn Ser Q, Cly Val Ser Mm Asp Hi s Ser Glu 
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AAT GCC ATT GOT OTA CCC TCC ACT CTG GCC CAT GAG ATT GCC D\C AAG 111 
Asn Ala He Gi y Val Ai a Ser Thr Va 1 Ala His Gl it lie Gl y Hi .s Asn 

TTT GGC ATG AGC CAT GAT TCT GCA CAC TGC TOT TOT GCC ACT CCA GCC 116: 
Phe Gly rVfct Ser His Asp Ser Ala His Cys Cys Ser Ala Ser Ala AJ a 

GAT GGC GGC TGC ATC ATG GCC GCC GCC ACC GGG CAC CCT TTC CCC AAA 12 11 

Asp Gly C! y Cys Me Mm Ala Ala AJ a Thr Gly His Pro Piie Pro Ly.s 

CTG TTC ACT TGC TCT AAC AGG AAG GAG CTG CAC AGG TAT CTG CAG ACA 125 9 

Val Phe Ser Tr p Cys Asn Ar g Lys Gi u Leu Asp Ar g Tyr Leu U n Thr 

CCA GGA GGG ATG TCT CTC TCC AAC ATG CCG CAC ACT AGG ACG CTG TAT 13 0 7 

Gi y Gly Gl y rVfet Cys Leu Ser A.sn Mai Pro Asp Tin Air Tin Leu Tyr 

GGA GGC CGG AGG TCT GGC AAC GGG TAG CTG GAA GAC GOT GAA GAA TCT 1355 
Gly Gly Ar g Ar g Cys Qy Asn Qy Tyr Leu Gl u Asp Gly Gl u Gl u Cy.s 

GAC TCT GGA GAA GAG GAG GAA TCT AAG AAC CCT TGC TGC AAT GCC TCC 14 03 

Asp Cys Q y G u Q u Q u Gl u Cys Lys Asn Pro Cys Cys Asn Ala Ser 

AAC TGC ACT CTG AAG GAA GGG GCA GAG TCT GCC CAT GOT TCC TGC TGC 145 1 

Asn Cys Tlir Leu Lys Ou Gly Ala Gi u Cys Ala His Gly Ser Cys Cys 

CAC CAG TGC AAG CTG CTG GOT CCT GGA ACC CAG TCT CGG CAG CAG GTT 14 99 

His Gin Cys Lys Leu Val Ala Pro Gly Tin Gin Cys Ar r GI u Gin Val 

CGG CAA TCT GAC CTC CCC GAG TTC TGC ACC GGC AAG TCT' CCC CAC TGC 154 7 

Arg Gin Cys Asp Leu Pro Gl u Phe Cys Thr Qy Lys Ser Pro Hi s Cys 
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CCC ACC AAC TAT TAT GAG ATG GAT GCC ACC CCC TCC GAG GOT OGC CAG ,595 
Pro Thr ten Tyr Tyr Gn |* , Asp Gl y Thr Pro Cys CI u Gl y Qy Gin 



CCC TAG TGC TAG AAC GCC ATG TCC CTC ACT TAG CAG GAA CAG TCC CAG 
Ala Tyr Cys Tyr As,, Qy Me. I Cys Leu Thr Tyr Gl n Gl u Q„ Cys Gl n 



leu: 



CAG CTG TGG CCA OCT GCA CCC CCC CCT GCC CTC GAT CTT TCC TTT GAG l69 , 
On Le„ Trp Gl y Pro Qy Ala Arg Pro Al a Leu A, p Leu Cys Pi, e Gl u 



AGC CTG AAT CCT CCT GOT GAC ACC TAT OCA AAC TOT GCC AAC. OGC TTG 
M * Va ' AS " A,a Ala Qy A.s p Thr Tyr Qy Asn Cys Qy Lys Gl v Leu 



I 7.19 



AAT GCC CAA TAG AGC AAG TCC ACT CCC AGO GAT CCC AAG TGT CCS AAC ,78 7 

As,, Qy Qn Tyr Ar g L.ys Cys Ser Pro Arg Asp Ala Lys Cys Xaa Lys 

ATT CAG TGC CAG AGC ACC CAG GCC COG CCC CTG GAA TCC AAC GCA OTA ,8.15 
He Gin Cys Gin Ser Thr Gl „ Al a Arg Pro Leu C! u Ser As„ Ala V a | 

TCT ATT GAC ACC ACC ATC ACC TTG AAC GGG AGG CCC ATC CAC TOT CGG ,883 
Ser He Asp Thr Tl,r He Thr Leu Asn G) y Arg Ar g ,le His Cys Arg 

CCC ACC CAC CTC TAG CCC GOT CCT GAG GAC CAG CAA CGG GAA GOT GAC 193, 
ay Thr His Val Tyr Arg Qy P r 0 Gl u Giu CI u Gl u G! y C, u Ov Asp 

ATG CTC CAC CCA CGG CTG CTG ATG ACT GGA ACC AAG TOT CCC CAC AAC ,979 
«*t Leu Asp Pro Qy Leu Val ft*, Thr Qy Thr Ly.s Cys Gl y Hi s Asn 

CAT ATT TGC TTC GAG GGG CAG TGC AGG AAC ACC TCC TTC TTT CAG ACG 202 7 
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His lie Cys Phe G u CI y Gin Cys Ar g Ami Thr Ser Phe Phe G! u Thr 



GAA GGC TGT GGG AAA AAG TGC AAT GGC CAC GGG GTC TGC AAC AAC AAC 
Gl u Gl y Cy.s Gl y Lys Lys Cys Asn Gl y His Gl y Val Cy.s A.sn A.sn Asm 



2075 



.AAG AAC TGT CAT TGC TTC CCT GGC TGG TCT CCA CCT TTC TGT AAC ACC 
Lys Asn Cys His Cys Phe Pro Gy Tr p Ser Pro Pro Phe Cys Asn Thr 



2123 



CCG GGA GAT GOT GGC AGC GTC GAC ACT GOT CCT TTC CCC CCT AAG ACT" 
Pro Gl y Asp Gl y CI y Ser Val Asp Ser G! y Pro Leu Pr o Pro Lys Ser 



2171 



GTC OCT CCC GTG ATC CCT GGG GTG TTT TCA GCT CTC TTC CTG TTG GCA 
Val Gl y Pro Val lie Al a Gl y Val Phe Ser Ala Leu Phe Val Leu Ala 



22 19 



GTT CTG GTG CTA CTG TCT CAC TGC TAC AGA CAG AGC CAC AAA CTG GGC 226 7 

Val Leu Val Leu Leu Cys His Cys Tyr Arg Gin Ser His Lys Leu Gl y 

AAA CCC TCG CCT CTC CCT TTC AAG CTG CGG CAT CAG TTC ACT TGT CCC 23 15 

Lys Pro Ser Ala Leu Pro Phe Lys Leu Arg His Gin Phe Ser Cys Pro 

TTC AGG CTA TCT CAG ACT GOT GGA ACT GGC CAT GCC AAC CCA ACT TTC 2363 
Phe Arg Val Ser Gin Ser Gl y G! y Thr Gl y His Ala Asn Pro Thr Phe 



AAG TT G CAG ACC CCC CAG GGC AAG CGA AAG CTG \CT AAC ACC CCT GAA 
Lys Leu Gin Thr Pro Gin Gl y Lys Arg Lys Val r Asn Thr Pro Gl u 
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TCC CTC CGG AAG CCG TCC CAC CCC CCT CTC CGG CCC CCT CCA GAC TAC 
Ser Leu Arg Lys Pro Ser His Pro Pro Leu Arg Pro Pro Pro Asp Tyr 



2459 



* 84 - 



WO 97/31109 



PCT/JP96/03017 



CTG CGC CTT GAA TCG CCA CCT CCA CCA TTC TCC CCA CAT CTG AAC ACG 2 5 0 7 

Leu Atr Va] Gl u Ser Pro Pro A] a Pro Leu Ser AJ a His Lou As n Atr 

OCT GCT CCC ACC TCC CCA GAA CCT GGG OCT CGA ATA GAA ACA AAG GAG 2 55 5 

AJ a AJ a G y Ser Ser Pro GI u Al a CI y AJ a Atr lie Gl u Ai r Lys Gl u 

TGA GCC AGG AGG CCT CCC CCA ACC CGA CCC ATG CCC CCT CCA CCT AAC 2 60 3 

Ser AJ a Ar g Atr Pro Pro Pro Ser /\rg Pro jVb t Pro Pro .AJ a Pro As n 

TGC CTA CTG TCC CAG G\C TTC TCC ACG CCT CCA CCA CCT CAG AAG GCA 2 65 i 

Cys Leu Leu Ser Gin Asp Phe Ser .Atr Pro Ar g Pro Pro Gin Lys AJ a 

CTC CCA GCC AAT CCG GTG CCA GCC CAA AGG ACC GCT CCC AGG TCA GGA 2 699 

Leu Pro Ala Asn Pro Va] Pro Qy Gin Atr Tlir G! y Pro Atr Ser Gl y 

GGC ACC TCC CTG CTT CAG CCC CCT ACT TOT CCT CCT CAG OX CCC AGG 2 74 7 

Gl y Thr Ser Leu Leu Gin Pro Pro Tlir Ser Gl y Pro Gin Pro Pro Ar r 

CCT CCA GCA GTG CCT CTT CCA AAG CTA CCC GAG TAC CGA TGA CAG AGG 2 795 

Pro Pro Ala Va! Pro Val Pro Lys Leu Pro Gl u Tyr Atr Ser Qn Ar g 

GTT GGA GCA ATA ATT AGC TCC AAG ATC TAGAAGTCTC GAGAAGTTTC 2842 
Val Gl y AJ a lie He Ser Ser Lys Me 

TTGTTCCGAT GGAAGACTCC GGATGCCATG GAAGCTCCAC AAGAAAGACG CCTTCTCACC 2902 

CATCCTGAAG CTTTGGCAGC CTTCTGGAAC CTCCCTCATC CCCAGAATCT CCCTTCTTAC 2 96 2 

CCGAGTGCCT CCTGCTTCCT CCGAGGCCCA CGGGGACTCA TATCCAATGG CrCCTAAGTG 3 02 2 

TTTCTCCTGT GCAATATACA GCCCAGGGAG GCAAGGG.AAG CACCCCGAGG AGCC71 XIGCAA 3 OH 2 

AGGTTCTCCC TCAGCCCACT AGCCAAGAGC TACCAGCGAT GCTCAGGGAA GGCTTGAGCT 3142 
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GGGCTCCTCC TCTCSCOGAGC TTGGAGAACG TACCCATCCT GGTCCTATGC TGGCAGCAAC 3 2(12 
ACACGCGACT CTO\CTGATT GGCCTCCTTC TGGGATCGCA GGCTCCTCAG GAAGCTACTG 3 262 
CTACATCCCT ACCCCAACGG GCTTGCTCAA GGTGCCTGTC CTGGCTCTCT GCCTGCATGT 3322 
AATAAGCCAT GCTCCOCTCC CCTGCCTTTC TTCACATTCC CACTCCCATA TTTACACGGC 3382 
TCACTCTCAC TCAGACAGGT ACTATTTCTA AGTAGCATAC ACAGCAGCCG GCTGGGCTGG 344 2 
TCAACCTGTG 7CCCCTCTGA GO0GTTATGC CAAAGCTCAC TAAGGACATT TAGAATCCCC 3502 
ATCCATCGAT CCATCCATpC ATCCATCCAT CCATTCATCC ATCCCCAGTG TTCCATGTGT 3562 
CACCTTCTCC TTTTCCAGCA TCCCTATCCT ATGGTGCTTT GGTGGTGAAG TATGGCAGTC 3622 
CTGACTl'GGT GATGACCATA TGCTGGTGAC CTACAAATCG GGATCCTCCC ATATGGGGTC 3682 
GCCACTGGAC TTTCTGCACT GGTTCTCAAG AGCCTTGAGC CGAGTGGGCG TGTATGTTTG 3 74 2 
TCTCTGTGTG TGTCTGTGTG TGTGTGTGTG TGTGTGTGTG TCTCTGTCTG TGTGTGTGTG 3802 
AAA GAGA CAG AGGCAATGAG AGAGACACAC ATGCAGGGAG GGCGACAGCT OTGCATGTAC 3 862 
TTCTGTTTTA CGGCCTCAAG CAGTATAAGG GACCTCCTCC TTATTTCTGA CTCATATCTA 3922 
AGTAACiGTTC CCCAGCACAG CCACAGCTGT ACI'GAGGGGG CCrGACATGT TTGGCATCCT 3 982 
GGCTATAGTA TTGTATACAC AGGGCCACCA GCCCCGCCCT AGTGGTCAGC TCTGAGGGGG 4 04 2 
GACTCGTCAC TCTGMCAGA TCGATGTCAA CAGCCATGCT GAACCAGATC TGGGCAGGGT 4 102 
TCCCCAAACT CTATTGAACC AGAGTTTTAT CACGCACTCA TCGGGTCTCT CCTCCTTGCT 4 162 
GCCCCGAGGT GATCGTCATG GAAAATGCTG AGAAGGTGGG AATGGGATGG GGTGGACCTT 4 222 
CTCTTGCTTG CTGCTCCGCT ATTTGGAACA GTTCTTACAC ATITGCTGGG CCTGGCCTCT 4 282 
GAGAGGCCAT CTTCCACCCC CAGAAAGGTG CTAATGGCAC TGCAGAGGGC TCTCTAGGGG 434 2 
CCTCCCCGCC CCAACAGCAA GCAGTTGTTA CCTCTTGGAA GCCTCCAGAG GAAGAGGCAA 4402 
GCGTTTGACT TCCCCTTTAC CACCTGAGGC CTCCTTATAT CTCTTCCCAG AGTAAGCTTT 4462 
GGGATTGTAG ACATGTGGGA GCTATGACAG ACGTGGCCTG GGCTAGAAAG ATCTCAGGAA 4522 
AGCACCTTTC TCCTTTTCAG GGTGACCGTG CTCTTCACAC TCTCTGAGGC CTCAGTCCAT 4582 
GTCCTATATC AGTTTCTCTT TTGTGTGCTT TACCAAGTGG CCGGTGACTA CAGGCCACCC 464 2 
CGATTCTCAG CACAAAGTTA GAAACCCTCC ACTTTCTGTC CCTTGAACCA TATCAGAAAA 4 702 
AGACCCATTT CCTTGCTCTT TGGTAATCAC TTCTGTTTTT TCTTCTTCAT TACTGTGCTA 4 762 
CCACCTCCAT CCCATGACAT TATTCTCTGA GTGTAAGAGG ACGGTGTTTr TTATCTTGGG 4 822 
AGAATGTCGG CAGCTGCTCT ACACACAACT TCACTCAAGG CTTTGTCTCC AGACGCCAGC 4 882 
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TAGGCTGTGA CAGGCAGGAA TCCCTTCCCA TCTGCTTTGV GAAGGGT CCC ATACAGGTC7T 4 94 2 
ATCTAGACTT CAAGGACACG GTTTCTCTCA CAGGATTCTC ACTTACXiAGA TGAAAGAATA 5 00 2 
TTACCACATG AGGACGAGGC GCAGTTGCAA CAGAACACTT TGGTCTTCCT AGACGAAGTC 5 0 6 2 
TCTGAGGGCA TGOAAGACTG AATGAAAGCG CTTTTCTTAT GCATACAATG TGAGCAAGAA 5 122 
CAAGAACTGT TTAAGGCACC TCTGTTCCCA GCCACTGAAG AGAGACGTCA GAAGATCXTA 5 182 
GAATAGGTCA AAACCAAGGC TCTGGTGGAC TGAGGGAAGG TTTGTAGCTG CGTTTAGTGG 5212 

TATACATCTT TACTCCCAGC ATAC/GCAGGT GAATCTCGAG TTTGAAGCTA GCCTGCTCTA 530 2 

AAAACXAACT TCCAAGACTG CO\GGGCCAG ACAGAGCAAA AAAAAAAACC CTCTAGAAAA 5 36 2 

AGAAAAATGA AGACAGGTTC TCATC7TATGG TAGATTGGCC TTTAACTCAC T7TAGCAAGG 54 2 2 

ATGATCTTTG AACTCCTGAG TACAGACTGC GGGTGTGTGC TACCATCCTT TATGTGGCCC 5 -1 » 2 

TGGGTTCAAA CACAGCCCTT CATATCTATA TAGCGAAAGA CTGTAGAACT GAGCTACATC 55 4 2 

CTCCAGCCTA CGCTGTAAAT GTTTTTTGGA GCTAGATTAG GTGCCTCXZCA ACCTTAGAAC 5 602 

TGCAAAGCCA 'ITCCTGACCT GTAAACCTCA GCTCTCCATC TCTATAAGAG GTATAGCCTG 566 2 

GGCTAATACC GTCCAAGTTA CAACTCCTTG CTTGCTTTCr GTTCCTTCTA GCCTTGGTGA 5 72 2 

CTTCGACCAG GAAGAGAATA CCCCCTCTCT ACCCCTGCTC CAAGACACTG TAGATGCTAG 5 78 2 

TGTGGGAGTG TTCTCTGTAA CGCGACAGTT CCTTCTGTTG CAATAGCCCC CCTGGAACAG 5 84 2 

TGCAATAATC CTTCACTCTC TCCCCTGGGC TGAATTGACT TCCTTATTTG ACAAACTGGA 5 902 

GCTGAGACTT GTATTCTTAA AATTGGAGGC TAGTTATTTT GTGAAATGCA TGTAATGAAG 5 96 2 

AGACCCGAAG GAATCCTCCA CACAGAAGCC AGGGAACACC AACTGGAAAG GTACCGCGTG 6022 

CGAGGGAAGC CTGCTAGGGA GAGGTTCTGT AGAATCCGAG CCTAGGAGCG GAAAGTGATG 608 2 

CACCCAGTAT CCTCTTGTAT GACTOTATAT GTCTATGTCT GGGATCCAGG GCAAATGTGA 6 142 

ATTTCCTTTT GATTTGGGAG ATTGTTCACA GGAAGTAGTC CTCCCCTCTC ATGTCCTCCT 6 202 

ATTGATTGTT 7 ACAATATTT CTACATCTAT GGAAAATACT TGAATGGGGC ATGGTGGCTT 6 26 2 ' 

CTTTTTTCTT GTTGTTGTTA TTTTTTTCTC CTTGTTTGTA TTTAATTAAA ACAAATTGTC 6 32 2 

ATGAGGAAAA .AAAAAAAAAA AAA fi 7 4 ; 
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( i ) SEQUENCE CHARACTER! STI'CS: 

(A) LENGTH: 920 amino acids 

( B) TYPE: ami no aci d 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NO 4: 

Met Pro Qy Arg Ala Qy Val Ala Arg Phe Cys Lou Leu AJ a Leu Ala 

Leu Gin Leu His Tr p Pro Leu AJ a Ala Cys CI u Pro CI y Tr p Thr Tin 

Arg Gly Ser Gin Clu Qy Ser Pro Pro Leu Gin His Gl u Leu He lie 

Pro Gin Trp Arg Thr Ser GIu Ser Pro Gly Arg Gly Lys Hi .s Pro Leu 

Arg Al a d u Leu Arg Val Met Ala GIu Gly Arg GIu Leu lie Leu Asp 

Leu GIu Lys Asn Gl u His Leu Phe AJ a Pro Ala Tyr Thr Gl u Thr Cys 

Tyr Thr Ala Ser Qy Asn Pro Gin Thr Ser Thr Leu Lys Ser Qu Asp 

His Cys Phe Tyr His Qy Thr Val Arg Asp Val Asp Gl u Ser Ser Val 

Thr Leu Ser Thr Cys Arg Qy He Arg Qy Leu He lie Val Arg Ser 

Asn Leu Ser Tyr II e II e Gl u Pr o Va 1 Pro Asn Ser Asp Ser Qn His 

Arg lie Tyr Arg Ser Qu His Leu Thr Leu Pro Pro Gly Asn Cys Gly 

- 88 - 



WO 97/31 109 PCT/JP96/0301 7 



Plie Glu His Ser Gl y Pro Thr .Ser Ly.s Asp Tr \> AJ a Leu Gin Phe Thr 

His Gin Thr Ly.s Ly.s Gin Pro Ar g Ar g Ml Lys Arg Glu Asp Leu Hi .s 

- ! 1 

Ser M?< Lys Tyr Val G) u Leu Tyr Leu V'a I AJ a A.s p Tyr Ala Glu Phe 

Gin Lys Asn Ar g His Asp Gin Asp AJ a Thr Ly.s Arg Lys Leu Vfc l Glu 

He Ala Asn Tyr Val Asp Ly.s Phe Tyr Ar g Sor Leu Asn lit Ar g lie 

Ala Leu Val Gl y Leu Qu Val Tr p Thr His Gl y Asp Ly.s Cys Glu Val 

Ser Glu Asn Pro Tyr Ser Thr Leu Tr p Ser PI.e Leu Ser Tr p Ar g Ar g 

Lys Leu Leu .Al a Qn Lys Ser His Asp Asn AJ a Gin Leu lie Thr Gl y 

Arg Ser Phe Gin Qy Thr Thr lie Gl y Leu Ala Pro Leu Nt-t Ala Nfct 

Cys Ser Val Tyr On Ser Gl y Qy Val Ser fvt-t Asp Hi .s Ser Gl u Asn 

Ala lie Qy Val Al a Ser Thr Val Ala His CI u He Gl y His Asn Pl,e 

□ y MM Ser His Asp Ser AJ a Hi s Cys Cys Ser Al a Ser Al a Al a Asp 

Cly Gly Cys Me M>t Ala Ala Ala Thr Qy Hi s Pro Phe Pro Ly.s Val 

Phe Ser Tr p Cys Asn Arg Lys Qu Leu Asp Arg Tyr Leu Gin Tin Gly 

Gly Cly M> t Cys Leu Scr Asn M?t Pro Asp Thr Arg Thr Leu Tyr Gly 
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Gl y Arg Arg Cys Qy Asu Gl y Tyr Leu Qu Asp Gl y GI u Gl u Cys Asp 



Cys Gl y Qu GJ u Qu G) u Cy.s Lys A.sn Pro Cys Cys Asu AJ a Ser Asm 



Cys Thr Leu Lys Gl u Q ! y AJ a CI u Cys Ala His Gl y Set Cys Cys His 



Gin Cys Lys Leu Val Ala Pro Qy Thr Gin Cys Arg G! u Gin Val Arg 



Gin Cys Asp Leu Pro Qu Phe Cys Thr Qy Lys Ser Pro His Cys Pro 



Thr Asn Tyr Tyr Gin Met Asp Gl y Thr Pro Cys Gl u Gl y GI y Gin AJ a 



Tyr Cys Tyr Asn Qy l^t Cys Leu Thr Tyr Gin Gl u Gin Cys CI n Gin 



Leu Trp Qy Pro Gl y Ala Arg Pro AJ a Leu Asp Leu Cys Plie Qu Arg 



Val Asn Ala Ala Qy Asp Thr Tyr Gl y Asn Cys Gl y Lys GI y Leu Asn 



GI y Gin Tyr Arg Lys Cys Ser Pro Arg Asp Ala Lys Cys Xaa Lys lie 



Gin Cys Gin Ser Thr Gn Ala Arg Pro Leu Gl u Ser Asn AJ a Val Ser 



He Asp Thr Thr lie Thr Leu Asn Gl y Arg Arg lie His Cys Arg Giy 



Thr His Val Tyr Arg Qy Pro Qu Gl u Qu G u Gl y Gl u Gl y Asp Mel 



Leu Asp Pro Gl y Leu Val Nfet Thr G! y Thr Lys Cys Gl y His Asn His 
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Mo Cy.s Plic CI u Gl y Gin Cy.s Ar r Ash Thr 



Gl y Cy.s Qy Lys Lys Cy s As n Gl y His Qy 



Ash Cys His Cy.s Phe Pro Gl y Tr p Ser Pro 



Gl y Asp Qy Gl y Scr Val Asp Ser Gl y Pro 



G! y Pro Val Me Ala Gl y Val Phe Ser Ala 



Leu Val Leu Leu Cy s Hi s Cy.s Ty r Ar r Q :i 



Pro Ser Ala Leti Pro Phe Lys Leu Ar r His 
Arg Val Ser Gin Ser Qy Gi y Thr Gl y Hi; 



Leu Gin Thr Pro Gin Gl y Lys Are Lys Val 
Leu Arg Lys Pro Ser His Pro Pro Leu Arg 
Arg Val G3 u Ser Pro Pro Ala Pro Leu Ser 



Ala Giy Ser Ser Pro Qu Ala Qy Ala Arg 

Ala Arg Arg Pro Pro Pro Ser Arg Pro M»t 

Leu Leu Ser Gin Asp Phe Ser Arg Pro Arg 

Pro Ala Asm Pro Val Pro Gl y Gin Arg Thr 
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Ser Phe Phe Gl n Thr Gl u 



Val Cys Asn As n As n Lys 



Pro Phe Cys Asn Thr Pro 



Leu Pro Pro Lys Ser Val 



Leu Phe Val Leu Al a Val 



Scr Hi s Lys Leu Gl y Lys 



Gl n Phe Ser Cys Pr o Phe 



Al a Asn Pro Thr Phe Lys 



Thr As n Thr Pr o Gl u Set 



Pr o Pro Pr o As p Ty r Leu 



Al a Hi s Leu Asn Ar g Al a 



lie Gl u Arg Lys G u Ser 



Pro Pr o Al a Pr o As n Cy s 



Pro Pr o Gl n Lys Al a Leu 



Gl y Pro Arg Ser Qy CI y 



WO 97/31109 



PCT/JP96/03017 



Tlir Ser Leu Leu On Pro Pro Thr Ser Gi y Pro Gin Pro Pro Ar g Pro 

Pro AJ a Val Pro Val Pro Lys Leu Pro Glu Tyr Ai r Ser Gin Air Val 

GI y Al a lie lie Ser Ser Lys I I e 

716 

SEQ ID NO 5: 

( i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 3928 base pairs 

( B) TYPE: nucleic acid 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: 1 i near 
(ii) MOLECULE TYPE: cDNA 

( i i i ) HYPOTHETI CAL: NO 
(iv) ANTI - SENSE: NO 
{ vi i ) I MVEDI ATE SOURCE 

(B) CLONE: J M109( pBSVfel y ) 
( xi ) SEQUENCE DESCRI PT1 ON: SEQ ID NQ 5: 

GTTGCAAGGA TGACCXttAGC GGAGGCGGCG GCCGCGCGTT GAGCGGAACC. TGCCGAAGCC 60 

CTCGCT ATG GGG CCG CGC GCG CTC TCG CCC CTT GCC TCT CTG CG<\ CTA 108 
N/fet Qy Pro Ar g Ala Leu Scr Pro Leu Ala Ser Leu Ar g Leu 

AGG TGG CTG CTG GCG TGT CGC TTG CTG CGC CCA CTC CTC GAG GCC GGG 156 
Arg Trp Leu Leu Ala Cys Qy Leu Leu GI y Pro Val Leu GI u Ala Qy 
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CCA CCA CAC TT<; GAA CAC ACT GIG CAT 



a- 1 TCT TCT TAT GAA ATT ATT 204 



Ar R Pro Asp Leu a u Q „ Thr V.J His Leu Ser Ser Tyr CI u 



e 1 I c 



ACT CCT TCC ACA TTA ACT AGA GAA AGA ACG GAA GCT CTC CCC CCC ACT" 
Thr Pro Trp Ar R Leu Thr Ar r Qu Ac k At g Gl u A! a Leu CI y P r o Ser 



252 



TCA cag cag ATC TCT tac gtc atc 



CAG CCC CM CCA AAA CAG CAT ATT 



Ser Gin CI n He Ser Tyr Vai lie Gin Ala Q n C! y Ly 



s CI n Hi s 1 ] 



\\ 00 



ATT CAC TTC CAA AGA AAC ACA GAC CTT TTA CCT AAT GAT TTI GTA CTT 
Me Hi, Leu Clu * g A , n T)|r A ,. p Uu ^ ^ o ^ ^ ^ ^ ^ 

TAC ACC TAC CAC AAG GAA GGC TCC CTA CTC TCT GAC CAT CCC AAC GTA 
Tyr Thr Tyc Asp Lys GuGy Sec Leu Leu Sec Asp Hi, Pro Asn V.I 



34 8 



396 



144 



CCC CIT GCT CTC ACC CCC TCC 7TT GGA CTC 



AGA GGC TTC CTC CAT TTC 493 



GAG AAT CCC ACT TTT GGA ATT GAA CCT CTC 



CAC AAC AGC TCA CAC TTT 540 



A.sn AJa Sec P„c Gly lie Qu Pro Leu « s As „ Ser Ser Hs Phf 
GAG CAC ATA TTT TAC CCC ATG GAT GGC ATC CAC CAG GAG CCT CTG AGA 

TCT GGA GTC TCT AAC AGG GAC ACA GAG AAG GAA GGC ACA CAG GGG GAT 



636 
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Cys CI y Val Ser Asn Ar g Asp Thr Glu Ly.s Gl u Gl y Thr Gin Gl y Asp 

GAG GAG GAG CAT CCG ACT CTC ACT GAG CTG CTG CGG AGA AGA AGA GCT 6«. 
Gl u Gl u CI u His Pro Ser Val Thr Gin Leu Leu Arg Arg Arg Arg Al n 

GTT CTA CCA CAG ACC CGC TAT CTG GAG CTG TTC ATT GTT GTA GAC AAC 7 3^ 

Val Leu Pro Gin Thr Arg Tyr Val Gl u Leu Phe Me Val Vat Asp Ly.s 

GAA AGG TAC GAC ATG ATG GGA CGG AAC CAG ACT GCT CTG AGA GAA CAG 78C 
Glu Arg Tyr Asp M?t Mst Gl y Arg Asn Gin Thr Ala Val Arg CI u Gl u 

ATG ATT CGC TTA CCA AAC TAC CTG GAT ACC ATG TAC ATC ATG TTA AAC 82 8 

Met He Arg Leu Ala Asn Tyr Leu Asp Ser Met Tyr lie Nfet Leu Asn 

ATT CGA ATT CTG CTG GTT GGA CTA GAA ATT TGG ACA GAC AGA AAT CCT 876 
He Arg He Val Leu Val Gi y Leu Glu Me Tr p Tltr Asp Air Asn Pro 

ATC .AAT ATA ATT GGA GGA GCT GGA GAT CTG CTG GGC AAC TTT CTT CAG 92 4 

He Asn Me lie Qy Qy Ala Qy Asp Val Leu GI y Asn Phe Val Gin 

TGG CGG GAA AAG TTC CTT ATA ACT CCT CGG AGA CAC GAC ACT CCA CAG 972 
Trp Arg Qu Lys Phe Leu Me Thr Arg Arg Arg His Asp Ser Ala Gin 

TTG GTT TTG AAG AAA GGC TTT GCT GGA ACT GGA GGA ATG CCG TTT CTA 10 '20 

Leu Val Leu Lys Lys Qy Phe Gl y GI y Thr Ala GI y Mm Ala Phe Val 

GGA ACA GTA TGT TCA AGG AGC CAC CCA GCT GGG ATC AAT CTG TTT GGG 1068 
Gly Thr Val Cys Ser Arg Ser His Ala Qy Gl y Me Asn Val Phe Gl y 
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OAA ,TC ACT CTC GAG AC, TTT CCA TCC ATT (TIT CO" CAT CM TTC CCC lllfi 

CAT AAC CTT CCA ATC AAT CAT C,T OAT GCC AGA GAG TGT TTC TOT GGA MM 
Asn Le U C, y Asn Hl s A , p A , p Qy ^ Qu q ^ ^ ^ ^ 

GCA AAG AGC TGT ATC ATC AAT TCA CCA GCA TCC CCC TCC AGA AAC TTT , , , - 

AJ a Lys Scr Cys Asn Ser Gl y Ala Ser Gl y Ser Ar g Asn P ne 



Ser Scr Cys .Ser A, a Gl u Asp Plie Gl n Lys Leu Thr L(M1 As|) Lys Q 



12CU) 



°* MC ATC «* MO CCT GAC GAA GCC TAG AGC GOG , 30K 

«y Ser Cys Leu Leu Asm !l e Pro Ly.s Pro Asp Gl u AJ a Tyr Ser Ala 



CCC TCC TGT GGT AAT AAG CTC CTG GAC CCT GGA GAG GAG TGT GAC TCC 
Pro Ser Cys Qy As „ Lys Leu v.| Asp Pr 0 Q y C, „ G. „ Cvs * 



Cy.s Asp Cy.s 



1 35 fi 



CCC AC, CCC « CAG TGT GAC CTG GAC CCA TCC TGT GAA GGA AGC ACT H 04 

dy n,, aj. Lys a „ 0s Q< v> , &p pr<> &> c>s cu ^ ^ ^ 



TCT AAG CTC AAG TCA TTT CCT GAG TGT GCA TAT GGC CAG TGT TGT AAA 
Cy S Lys L .„ Lys S « r C) „ w , Tyr Q y ^ 

CAT TGC CAG TTC CTT CCA GGA GOG TCC ATC TCC AGA CGG * ACC ACT 



A.sp Cy.s Q n PJie Leu Pro 



G'y Qy Ser Mat Cys Ar r Gl y Ly 



* Thr St 



1452 



15 00 



CAG TGT GAT GTT CCT GAG TAG TCC AAC GGT TCC TCT CAG TTC TGC CCC 
O. O. *, V„ fto Qu T „ ^ fcn Qy Qi ^ 



1548 
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CCA GAT CTC TTC AIT CAG AAT GGA TAT CCT TGC CAG AAC AGC AAA GCC 1596 
Pro. Asp Val Phe He an Asm Qy Tyr Pro Cys Gl n Asn Ser Lys Ala 

TAG TGC TAC AAT GGC ATG TGC GAA TAT TAT GAC GCG CAG TGT CAG CTC 164 4 

Tyr Cys Tyr Asr. Qy N/fet Cys Gin Tyr Tyr Asp Ala Gin Cys Gin Val 

ATC TTT CGT TCA AAG GCT AAG CCT GCC CCA AGA GAT TGC TTC ATT GAA 1692 
He Phe Gy Ser Lys Ala Lys A) a Al a Pro Ar r Asp Cys Plie He Gi u 

GTC AAT TCT AAA GOT GAC AGA TTT GGC AAC TGI' GCT TTC TCC GGC AGF 174 0 

Val Asn Ser Lys Qy Asp Ar g Phe Gl y Asn Cys Gi y Phe Ser Qy Ser 

GAG TAC AAG AAG TGT GCC ACT GGC AAC GCG CTG TGT GGA AAG CTT CAA 1788 
Gl u Tyr Lys Lys Cys Ala Thr Qy Asn Ala Leu Cys Gl y Lys Leu Gin 

TGC GAG AAT GTA CAG GAC ATG CCG CTC TTT GGA ATA GTA CCA GCT ATC 183 6 

Cys Gl u Asn Val O n Asp Met Pro Val Phe Gl y Me Val Pro Ala lie 

ATT CAG ACA CCC ACT CGA GGC ACC AAA TGC TGG GCT CTG GAT TTC CAG 1884 
He Gin Thr Pro Ser Ar g Gl y Thr Lys Cys Tr p Gl y Val Asp Phe Gin 

CTT GCT TCC GAC GTT CCA GAC CCA GGG ATG CTG AAT GAA GGC ACC AAA 1932 
Leu Cly Ser Asp Val Pro Asp Pro Gl y Vfet Val Asn Gl u GI y Thr Lys 

TCT GAT GCT GGC AAG ATT TGC AGG AAT TTT CAG TGT GTA AAT GCT TCT 1980 
Cys Asp Al a Gl y Lys He Cys Ar g Asn Phe Gin Cys Val Asn Al u Ser 

CTC CTG AAT TAT GAC TGT GAC ATT CAG GGA AAA TCT CAT GGC CAT GGG 2028 
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Val Lou Asn Tyr Asp Cy s A.s 



P He Gin Gly Ly.s Cy s His Qy His G) > 



OA TOT MC AGC AAT AAC AAT TOT CAC TCT CAA CAT OOC TGG OCT CCC 207 « 
Val Cys Asn Scr As,, Lys Asn Q, Hi s Cy, Clu Asp Gl y Trp „ , Rro 

CCA CAC TCT CAC ACC AAA CGA TAT «* «* AO C crTC c;AC ACC CCC. 

ACT, TAT' AAT CCA AAC AGC ACA CCA CTC ACC CAC CTT CTC CTC TTC 

Thr Tyr As,, Ai a Lys Ser T„r A> . Leu A K Asp C, y Leu Leu v., P he 



TTC TTC CTA ATC CTC CCC CTT CTT CCG 



CCT CCC ATT TTC CTC TTT ATC 



P'-e Phe Lou , Ie V a , Pr 0 Leu Val AJ a Al a Al a ] I c p(> p Leu „,„ , 



J e 



TCA GAT GGC ACA AAT CAA CCA AAC CTC TCT AGA CAC CCA CCA CAT CCT 
MP a,ArKM " a "^ *™ V.. Ser Ar g C, ,, P r 0 Qy Mp Pro 

ACT ATC TCC AGA CCA CCA GGG GGC CCA AAT CTC TCC ACA CCA CCA GGC 
Ser lie Ser Ar g Pro Pro G! y Qy Pro A,, Va, Ser Ar g P ro Pro Gy 



2 I 2 1 



2 I 72 



2220 



AAC ACA CT CAA CTA C<« AAA ACC TTC m AAC AAC AC, TCA CAA ATC „„, 



2'.Uh 



2364 



CCC CCA GGT GTC TCC AGA CCA CCA GGC GGC CCA CGT CTC TCC AGA CCA „, 2 

ay Pro c, w s „ „ t Pro Pro ay ay Pro Qy v>| Ser ^ 

CCA GGG GGC CCA CGT GTC TCC AGA CCG CCA CCT GGG CAT aa C m 

*"""" a '» l s " ".".Pr.Pr.a, «. a, 
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TTC CCA GTA CCA ACC TAC GCC GCC AAG CAC; CCT GCG CAG TTC CCG TCA 2508 
Phe Pro Val Pro Thr Tyr Al a Al a Lys Gin Pro AJ a CI n Phe Pro Ser 

AGG CCA CCT CCA CCA CAA CCG AAA ATA TCT TCT CAG GCA AAC TTG ATT 2 556 
Arg Pro Pro Pro Pro Gin Pro Lys lie Ser Ser Gl n Gl y Asm Leu lie 

CCG GCT CGG CCC CCT CCT GCA CCT CCT TTA TAT AGC TCG CTC ACC 260 1 
Pro AJ a Arg Pro Ala Pro Ala Pro Pro Leu Tyr Ser Ser Leu Thr 

TGATAGTAG^ ATATTAGAAT CTTATTTTTT AAATGTCJTC AGGGAACTGA GCAAATCTT*! 266 1 

GTTGTTTTTT TTTTCCTGAT GTTTTCTTGA AAACCCTTTC TCTTCCAACC ATGAATGAAC 2 72 1 

ACAAACCACC ACAAAACAAG CTTTATTAAC ACAGGAGCCT AGTGGOCATT GCCxAAACACA 278 ] 

GCAATCTGCA GGCGCTCCGG GGGGTGTAAA GTGAACGTTT CCATCGTTAG AATGTTTTCT 2 84 1 

CTGGCCATTT GTGGATTTAA TGCACTTGAC GTGGATTAAG TT ATT CT GAG CATGTTACTG 2901 

TAATGATTCT CAAATTAACT GTATTAGTGT AAGCTTTGTC ACTATGCGCT AAACGTAATC 2 96 1 

CTGACTTTTT GACCCCAGTT ACCATTAATA GTTTCTGGTT GACCATTTGA ACATCTATTA 302 1 

ACTTAGGAAG A CTAATT GCC AATAACGTCT GCATTTTCAT CTTGCATGGA TTAAGAGCCA 308 1 

TTTATATGGA CTTATCTCTC TTAATGCACA AAGAAGCAGA TATCTCGAAG GAGCTTACAC 314 1 

AAGAACCACA ATTACTAGAT CAT GAT AT AC TTGGAAAGTG TGAAATATGG TCTCTACTCA 3201 

GTTATTGGCT TCCATTTTTA TCATCTTTCA ACT AT AA CAA TTATGATAGA AATCGATTTA 326 1 

ACACAATCAG TTATGGGCTT CCATTTTCAA ATATC1TITC AACTGTAATG ACTATGACAG 3 32 1 

GAACTGATTC AACTCTCAAT TTTCTTTATG~ CATGATGGTA AAGCATTGCA GCAGTCTTCT 3381 

TTTGTTTGAA GTGCACACTC TATGGTACGA GCTGTTTAGT ATACCCAAGC AGATAGGTGT 344 1 

CG4TCGAACA GGAGCAGGCA GAATACTTCC AACAGTTCAG GTGTTACCAA ACGACTTGAG 3 501 

AATTCATGAG CACTTTAACT CTAAACTCTG AATTTCAAAG CTTGATGTGA ACTCCTCTAG 356 1 

AATGTTTACA TTTACTAAGC TCTGCTGGGT CCTGTCTCTT TTGACTAATA TTTTCCTAAA 3 62 1 

CATTAGGCTG G4GAAAGGAA GGAAGCAGTC CTTTCCTTAG ATAACTACAG AATTATACTG 3 681 

GTCTCTGGGA TTACTCTCTC AGCTCTATTA AAATGAATTT GTACTTTCAA AGGAATGATA 3 74 1 

TTGACACTAA AATTTTAAAC ATTTAAATTT TTTCATAATC TTTCATAAAG AAGTTTAATA 3801 
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ATACCTATAT TAACTCi-VATT TGVTTAGTTT TITAAAATAA TA'rrcnTTCT OTATATATAC 3 8M 
ATA7TAAAAT AAAAAGYJTT ACVACAAATA AAATACTTGA AATTCTAAAA AAAAAYAAAA 3^1 

:i 92 K 



AAAAAAA 



(2) ! NRJKMATI OX' FOR SEQ ID NQ 6 : 

dJ SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 845 ami no aci ds 

C B) TYPE: ami no aci d 

( D) TOPOLOGY: 1 i near 
MM MOLECULE TYPE: prot ei n 
( .x i ) SEMNCE DESCRI PTJ ON: SEQ I D NQ 6: 

Vtt Cly Pro Ar r AJ a Leu Scr P, 0 L,u Ala Ser Leu Ar r Leu Ar r Tr p 

Lou Leu Ala Cy, Gly Leu Leu G! y Pro Val Leu Ci u Ala G| y Ar r Pro 

Asp Leu Gu Gin Th r Val His Leu Ser Ser Tyr Qu Me lie Tin Pro 

Trp Atr Leu Thr ,\rg Qu Ar g Ar g CI u .Ala Leu Cly Pro Ser Ser Qn 

Gin Me Ser Tyr Val lie CI „ .Ala On Qy Lys CM, Hi 5 Me Me His 

Leu Gl u Atr Asm Thr Asp Leu Leu Pro Asn Asp Phe VhI Val Tyr Tin 

Tyr Asp Lys CI u Qy Ser Leu Leu Ser Asp His Pro Ash Val Qn Ser 

His cys His Tyr Ar g Qy Tyr Val Gl u Q y Val CM, Asn Ser Ala Val 
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Ala Va! Ser Ala Cys Phe Gl y Leu Ar r C! y Leu Leu His Leu Gl n A.sn 

Ala Ser Phe Gl y lie U u Pro Leu His As n Ser Scr His Phe Gl u His 

Me Phe Tyr Pro Vfet Asp Gl y lie His Gin Gl u Pro Leu Ar r Cys Gl y 

Val Ser As n Arg Asp Thr Gl u Lys Gl u Gl y Thr Gin Gl y Asp Gl u Gl u 

Glu His Pro Sor Va 1 Thr Gin Leu Leu Apr Apr Air Apr Ala Va ! Leu 

-205 I 

Pro Grin Thr Arg Tyr Val Glu Leu Phe lie Val Val Asp Lys Glu Ar r 
Tyr Asp Ml Met C! y Air As n G! n Tin Ala Val Ai r Glu Glu M- 1 Up 
Arg Leu Ala Asn Tyr Leu Asp Sor Mm Tyr II e VM Leu Asm Me ,Vk 
1 1 e Va I Lc u Va 1 G! y Le u C;i u lie Tr p Th r As p Ar r As n Pi o lie As n 
Ue lie CA y CI y Ai a Qy Asp Val Leu Q y Asn Phe Val Gin Tr p Air 
Glu Lys Phe Leu II e Thr Air /V g .Arg His Asp Ser AI a Glu Leu Val 
Leu Lys Lys Gl y Phe Qy Gl y Thr Ala Qy MlM Ala Phe Val Qy Thr 
Val Cys Ser Air Ser His Ala Gy Gl y Me Asn Val Phe Gi y Gin Ue 
Tin Val Glu Tin Phe Ala Ser Me Val AJ a His Glu Leu Gl y Hi * Asn 
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-<■" Gl v Mm Ami Hi s Asp A.S|, CI y At - K 



t'l ii t y.S Lite Cys CI y Al .1 i..v: 



Ser Cys lie Vfc t Asm Ser Gl y AJ a Ser Q 



y Ser Ar g Am: pfie Ser St 



Cy.s Scr Ala U u Asp Phe (■! u Ly.s Leu Thr Leu A.s n Ly.s Civ Ci y Sf 



Cys Leu Leu Ami Me p r n Ly.s Pro 



Asp GI M Al a Tyr Ser Al a p 



■Vu Sei 



Cy.s Ci y Ami Lys Leu VaJ Asp Pro G! 



J ro Qy Q u C| ii c; vs Asp Cys Gi y Thr 



AJ a Ly.s G u Cys Gl u V; 



»» A.sp Pro Cys Cys Gl u G! y Ser 



Tiir- C\ s Lv 



Leu Ly.s Ser Phe AJ a Gl u Cys Ala Tyr 



H y Asp Cy.s Cy.s Ly.s As ;p Cys 



Gin Pho Leu Pro Qy Qy Ser :V fe , Cy.s Ar K Gl y Lys Tl 



ii Ser Gl u Cvs 



Asp V.) H,o Glu Tyr Cy, Asn 01 y S «r Scr Q„ P„ e Cy.s Pro Pro As 



Asp 



Vai Phe He Gin As n Cly Tyr Pro Cys Gin Asn Ser Lys Ala Tyr Cys 



Tyr Asn Gl y ^ C y, Q„ Tyr Tyr Asp Ala CI n Cys Gin Vol II 



e Phe 



GI y Ser Ly.s AJ n Ly.s AJ a AJ 



a Pro Arg Asp Cy.s Phe I I e Gl u Vn 



J Ami 



Ser Ly.s Qy Asp Ar r Phe Gl y Asn Cvs 



CI y Phe Ser GI y Ser Gl u Tyr 



Ly.s Ly.s Cy.s Al a Tin CJ y 



Ash Ala Leu Cy.s Gl y Ly.s Leu Gl „ Cy s Uu 



A-sn Val Q ,. Asp N-fe , Pr 0 Va | Phe Gl y Me Val Pro AJ a 



Me He GI n 
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Tlir Pro Scr Arg Gt y Thr Lys Cys Tr p Qy Val Asp Phe CI 11 Lou Gl y 



Ser Asp Vn] pro Asp Pro GI y tVL> t Val Ash CI u C.l y Tin l.y.s Cys Asp 



Ala Gl y Lys lit; Cys Arg As n Phe Gin Cys Val As n Ala Ser Val Leu 



As n Tyr Asp Cys Asp lie Gin Gy Lys Cys His Cly His Gl y Val Cys 



As u Ser As n Lys Asn Cys His Cys Gl ti Asp G! y IV p AJ a Pr<- Pro His 



Cys Asp Thr Lys Qy Tyr Gl y Gl y Ser Val Asp Ser GI v Pro Tlir Tyr 



Asn Ala Lys Ser Thr Al a Leu A) g Asp Gl y Leu Leu Val Phe Phe Pin- 



Leu Me Val Pro Leu Val Ala .AJ a Ala Me Phe Leu Phe Me Lys Air 



Asp Gl u Leu Ar g Lys Thr Phe Ar g Lys Lys Arg Ser Gin Mrt Ser Asp 



Gl y .Arg Asn Gin Ala Asn Val Ser Arg Gin Pro Gl y Asp Pro Ser Me 



Ser Arg Pro Pro dy QyPro .Asn Val Ser Arg Pro Pro Gl y Gl y Pro 



Gl y Val Ser Arg Pro Pro Gl y CJy Pro Qy Val Ser Air Pro Pro Gl y 



Gl y Pro Qy Val Ser Arg Pro Pro Pro Gl y His Gl y Asn Arg Phe Pro 



Val Pro Thr Tyr Ala Ala Lys Gin Pro Ala Gin Phe Pro Ser Arg Pro 
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Pro Pro Pro CI n Pi o [.v.s iic Sit Sei (it n Gl Y 



A.sn Pen I I e Pi n A I a 



Ar R Pro .Ala Pro Ala Pro Pro Leu Tyr Ser Scr Leu Ti.r 

64 0 



SEQ ! D NO 7: 

( i J SEQUENCE CHARACTER! STi CS: 

(A) LENGTH: 3LM ba.se pai rs 
( B) TYPE: nucl ci c aci d 
( Q S TRANDEDNES S : noi relevant 
(D) TOPOLOGY: linear 
I i i i ) MOLECULE TYPE: c DNA 
(ill) HYPOTHETI CAL: NO 

(ivj ANT I ■ SENSE: NO 
( vi i ; [ MVEDI ATE SOURCE 

(B) CLONE: J Ml 09 ( p BSIiuXto 300) 
( xj ) SEQUENCE DESCRI PTj ON: SEQ ID NO. 7: 



AAC CCT CCA GGA ACA GCG TGC AGC GAG TCC AGC AAC TCC TGT CAC CTC 4H 
Lys Pro .-Via G) y Tl. r A! n Cys Ar B Asp Ser Ser A.sn Ser Cy* Asp Leu 



CCA GAG TTC TGC ACA GGG CCC AGC CCT CAC TGC CCA GCC AAC GTG TAG 
Pro Glu P| Ie Cy, Thr Qy Ala Ser Pro His Cy, Pro Ala A,n Val Tyr 



96 



CTG CAC GAT GGG CAC TCA TGT CAG GAT GTG GAC GGC TAG TGC TAN AAT 
Leu His Asp Gly His Ser Cys On Asp Vul Asp Gl y Tyr Cys Xaa As n 



1 1 \ 
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GGC ATC TGC CAG ACT GAG GAG GAG GAG TGI GI G AGG GTG TGG CiGA CCA 19^ 
Gly lie Cys Gl n Thr Hi .s Gl u Gin Gin Cys Val Tin Leu Tip GI y Pro 

GOT OCT AAA CCT GCG CCT GGG ATC TGC TTT GAG AGA CTC AAT TCT CCA 24 0 

Gly Ala Lys Pro Ala Pro Gly lie Cys Phe Gl u Ar p Val Asn Ser Ala 

GGT G.AA CCT TAT GGC AAC TGT GGC AAA CTC TCG AAG ACT TCC 'ITT GCC '2 8 8 

Gly Gl u Pro Tyr Gly As n Cys Qy Lys Val Ser Lys Ser Ser PJ.e AJ a 

AAA TCiC GAG ATG AGA GAT CCT AAA TGC GGC AAG 3 ?. 1 

Lys Cys Gl u MM Ar g Asp Ala l.ys Cys Gly Lys 



SEQ I D NQ 8: 

( i ) SEQUENCE CHARACTERI STI CS: 

C A) LENGTH: 107 ami no aci ds 

( B) TYPE: ami no acid 

(D) TOPOLOGY: linear 
(it) MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCRI PTI ON: SEQ 1 D NO. 8: 

Lys Pro Ala Gly Thr Ala Cys Ar g Asp Ser Ser Asn Ser Cys Asp Leu 

1 5 10 15 

Pro GI u Phe Cy.s Thr Qy Ala Ser Pro His Cys Pro Ala Asn Val Tyr 

20 25 30 

Leu His Asp Gly His Ser Cys Gin Asp Val Asp Gly Tyr Cys Xna Asn 

35 40 45 

Gly lie Cys Gin Thr His Gl u Gin Gl ti Cys Val Thr Leti Tip Qy Pro 
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5" 55 
01 y AJ a Ly .s Pr o Ai a Pr o Q y I | L - 
65 7() 

Gl y Gl i) Pr o Ty r Gl y As n Cy s Q y 

Lys Cy.s C;i u Ml .Ar r A.sp AJ a Ly.s 
iOO 



HO 

Cy.s Piie CI i; Ar r V tl j A.s n Ser Al a 

7 ^ 80 
Lys Vii] Scr Ly.s Ser .Ser Phe Ala 

9 ^ 95 
Cy.s Q y Lys 
105 



SEQ J [) NO 9: 

( i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 967 ba.se pa: rs 
( B) TYPE: n itcl e i c acid 

(C) STRANDEDNESS: nor relevant 

(D) TOPOLOGY: linear 
U i ) MOLECULE TYPE: cDNA 

(in) HYPOTHETI CAL: NO 
(iv) ANTI -SENSE: NO 
( vi i ) I MVEDI ATE SOURCE 

( B) CLONE: jMH)9(pBShuMy C238) 
Cxi) SEQUENCE DESCR! PTI ON: SEQ ID NQ9: 

CCA AAC AGC TCC ATC ATG AAT TCA GGA GCA TOG GCT TCC AOA AAC TTT 
Al« Lys Ser Cv, Me M> t Asn Ser G)v Ala Ser Cly Ser Ar g As n P,„ 



AGC ACT TCC ACT CCA GAG GAC TTT GAG AAC TTA ACT TTA AAT AAA GGA 
Ser Ser Cys Ser Ala Qu Asp Phe Qu Ly.s Leu Thr Leu Asm Ly, CI y 



96 



GGA AAC TGC CTT CTT AAT AIT CCA AAC CCT GAT CAA CCC TAT ACT OCT M , 
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G] y Asn Cys Leu Leu As n lie Pro Lys Pro Asp CI u Ala Tyr Ser /\J a 

CCC TCC TCT CCT AAT AAG TTG CTG GAC GCT GGG GAA GAG TGT GAG TCT 19;; 
Pro Ser Cy.s Gl y Asn Lys Leu Va 1 Asp AJ a Gl y GJ u Cil u Cy.s Asp Cys 

CCT ACT CCA AAG GAA TGT GAA TTG GAC CCT TGC TGC GAA GGA ACT ACC 2-10 
G! y Thr Pro Lys C3 u Cys Gl u Leu Asp Pro Cys Cys Gl u Gl y Ser Tin 

TGr AAG CTT AAA TCA TTT GCT GAG TGT GCA TAT GGT GAC; TGT TG'f AAA 2HH 
Cys Lys Leu Lys Ser Plie Ala Gl u Cys Ala Tyr Gl y Asp Cys Cys Lys 

GAC TGr CGG TTC CTT CCA GGA GGT ACT TTA TGC CCA GGA AAA ACC ACT 3:ifi 
Asp Cys Atr Plie Leu Pro Gl y Q y Thr Leu Cys Ar k Gl y Lys Thr Ser 

GAG TGT CAT CTT CCA GAG TACTCC AAT GCT TCT TCT CAG TTC TCI CAG 3K4 
Gl u Cys Asp Val Pro GJ u Tyr Cys Asn Gl y Ser Ser Gin Plie Cys Gin 

CCA GAT GTT TTT ATT CAG AAT GGA TAT CCT TGC CAG AAT AAC AAA CCC 
Pro Asp Val Phe lie Gin Asn Q y Tyr IT o Cys Gl n Asn Asn Lys Ala 

TAT TGC TAG AAC GGC ATG TGC CAG TAT TAT GAT GCT CAA TCT CAA GTC 4 80 

Tyr Cys Tyr Asn Gy M>i Cy.s Q-n Tyr Tyr Asp Ala Gin Cys Gin Val 

ATC TTT GGC TCA AAA CCC AAG GCT GCC CCC AAA GAT TGT TTC ATT GAA 52 K 

He Phe Gl y Ser Lys Ala Lys Al a Al a Pro Lys Asp Cys Phe lie Gl u 

CTG AAT TCT AAA GGT G\C AGA TTT GGC AAT TCT GCT TTC TCT GGC AAT 5 7 6 

Val Asn Ser Lys CI y Asp Ar g Phe Gl y Asn Cys Gl y Plie Ser c;i y Asn 
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GAA TAC AAC AAG TGF GCC ACT GGG AAT OCT TTG TGI' CGA A AG CTT CAG 
CI u Tyr Ly s Lys Cy s Ala Thr Qy Asn Ala Lou Cy s Gl y Lys Leu 01 n 



TGF GAG AAT CTA CAA GAG ATA CCT GTA TFT GGA ATT CTG CCT OCT ATT 
Cys CI u A.sn Val Gin GJ u lie Pro V a I Phe Gl y 1 1 e Va ! Pi o Ala Me 



ATT CAA ACG CCT ACT CGA GCC ACC AAA TGF TCG GGT GTG GAT 1TC CAG 
M " 01 11 Tl,r Pro Ser A: K Gl y Thr Ly.s Cys Tr p Gl y Va I Asp Phc, CI n 



720 



CTA GGA TCA GAT CTT CCA GAT CCT GGG ATG GTT AAC GAA GCC ACA AAA 
Lou Gly Scr Asp Val Pro Asp Pro Gl y Mm Val Asn G! u CI y Tin Lys 



TGF CCF CCT CGA AAG ATC TGF AGA AAC TTC CAG TCT GTA CAT CCT TCI 
Cys Cly Ala Gly Lys lie Cys Ar g Asn Phe Gin Cys Va! Asp Ala Set 



H 1 h 



GTT CTC; AAT TAT GAC TGF GAT GIT CAG AAA AAC TCT CAT GGA CAT GGG 
Val Leu Asn Tyr Asp Cys Asp Val Gin Lys Lys Cys Hi is Gly Hi .s Gly 



H6-1 



CTA TGF AAT ACC AAT AAC AAT TCT CAC TCT GAA AAT CCiC TCG CYC CCC 
Val Cys Asn Ser Asn Lys Asn Cys His Cys C! u A.sn Cly Tr p Leu Pro 



9 I 2 



CAA ATT GTG AGA CTA AAG GAT ACG AGA TCA ACC TTA TCG ATA CCC TCG 
Gin Me Val Ar g Leu Lys Asp Thr Ar g Scr Ser Leu Ser Me Pro Ser 



960 



ACC TCG A 
Thr Ser 



96 'i 
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(2) I NFORMATI ON FOR SEQ I D NO. 10: 

( i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 322 amino acids 

( B) TYPE: ami no aci d 

( D) TOPCLOGY: i i near 
di) MOLECULE TYPE: protein 
( x i ) SEQUENCE DESCRI PTI ON: SEQ ID NQ 10: 

Ala Lys Ser Cys Me iVe t A.sn Ser Gly Ala Ser G! y Ser Air Ami Plie 

15 10 15 

Ser Ser Cys Ser Ai a Qu Asp Phe Gl u Lys Leu Thr Leu Asn Lys GI y 

20 25 30 

CI y Asn Cys Leu Leu Asn lie Pro Lys Pro Asp Gl u Ala Tyr Ser Ala 

35 40 45 

Pro Ser Cys Gly Asn Lys Leu Val Asp Ala Gly Gl u Gl u Cys Asp Cys 

50 55 60 

Gly Thr Pro Lys Gl u Cys GI u Leu Asp Pro Cys Cys Gl u Gly Ser Thr 
65 70 75 80 

Cys Lys Leu Lys Ser Phe Ala Gl u Cys Ala Tyr Gly Asp Cys Cys Lys 

85 90 95 

Asp Cys Arg Phe Leu Pro Qy Qy Thr Leu Cys- Arg Gly Lys Thr Ser 

100 105 110 

Gl u Cys Asp Val Pro Qu Tyr Cys Asn Qy Ser Ser Gin Phe Cys Gl n 

115 120 125 

Pro Asp Val Plie lie Gin Asn Qy Tyr Pro Cys Gl n Asn Asm Lys Ala 

130 135 140 

Tyr Cys Tyr Asn Qy Mil Cys Gin Tyr Tyr Asp Ala Gin Cys CJ n Val 
145 150 155 160 
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lit- Pin- CI y Ser Ly.s Ala Lys AJ a Ai a Pro Lys Asp Cy.s Phe lie CI u 

16 5 i7() ] 7 5 

Val A.sn Ser Ly.s Qy A.s p Ar 8 PI) c CI y Asm Cys CI y Phe Ser CI y A.sn 

185 190 
CI u Tyr Lys Lys Cy.s Ala Th r CI y A.sn AMi L<mi Cys Cly Lys Leu CM, 

195 200 205 

Cy.s C! u As n Val Q n Q u II c FY o Val Phe Ci y lie Val Pro AI a Mr 

210 215 220 

lie CI n Tl,r Pro Ser Ar r CI y Th r Ly.s Cv.s Tr p Ci y Val A.sp Phe CI n 
225 230 235 240 

Leu Cly Ser Asp Val Pro A.sp Pro CI y Mm Val As n Ci u CI y Tin Ly.s 

245 250 255 

Cy.s Cly AJ a Cly Lys lie Cy.s Ar K A.sn Phe Gin Cy.s Val A.sp .Ala Ser 

260 265 270 

Val Leu As n Tyr Asp Cys Asp Val CI n Lys Ly.s Cy.s Hi .s C! y His CI y 

275 2ii0 2K5 

Val Cy.s As u Ser As n Ly.s A.sn Cy.s His Cy.s CMi A.sn Qy Tr p Leu Pro 

290 295 300 

Gin Me Val Ar g Leu Ly.s A.sp Th r Ar g Ser Ser Lou Sei Me Pro Ser 
3 05 3 I( j 
Tin Ser 



315 



3 20 



SEQ ID NQll: 

( i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 2848 ba.se pairs 

( B) TYPE: nucl ei c aci d 

CO STRANDEDNESS: not relev, 
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( D) TOPOLOGY: 1 i near 
( i i ) MOLECULE TYPE: cDNA 
(Mi) HYPOTHET! CAL: NO 

(iv) ANTI -SENSE: NO 
(vii ) I rVKCDI ATE SOURCE 

(B)CLONE: JM109(pM?l a -25Q 
JM109(pMl>] a -26N) 
( xi ) SEQUENCE DESCRI PTl ON: SEQ 1 D NO: 1 1 : 

GOT, GAC CTC TGG ATC CCA CTG AAG AGC 'ITC GAC TCC A AG AAT CAT CCA I* 
G! y Asp Leu Tip lie Pro V;i I Lys Scr Phe Asp Ser Lys Asn Hi s Pro 

GAA CTG CTG AAT ATT CGA CTA CAA CGG GAA AGC AAA GAA CTG ATC ATA 96 
Gl u Val Leu Asn lie Ar fi Leu Gin Atr Gl u Ser Lys Gl u Leu Me lie 

AAT CTG CAA AGA AAT GAA GGT CTC ATT GCC AGC ACT TTC AGO CAA ACC M-l 
A.sn Leu Gl u Ar g Asn Gl u Gl y Leu lie Ala Ser Ser Phe Thr Gl u Thr 

CAC TAT CTG CAA CAC GGT ACT GAT CTC TCC CTC GCT CCA AAT TAC ACG 192 
His Tyr Leu Gl n Asp Qy Thr Asp Val Scr Leu AJ a Arg Asn Tyr Thr 

GGT CAC TOT TAC TAC CAT GGA CAT CTA" CGCTGSA TAT TCI' GAT TCA GCA 24 0 

Gl y His Cys Tyr Tyr His Gl y His Val Ar g Gl y Tyr Scr Asp Ser Ala- 

CTC ACT CTC AGC ACG TOT TCT GGT CTC AGG GCA CTT A IT GGG TTT GAA 288 
Val Ser Leu Scr Thr Cys Ser Gl y Leu Ar r Gl y Leu lie Gl y Phe Gl u 

AAT GAA AGC TAT CTC TTA GAA CCA ATG AAA ACT CCA ACC AAC ACA TAC :Hb 
Asn Glu Ser Tyr Val Leu Gl u Pro Met Lys Ser AJ a Thr Asn Ar g Tyr 
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AAA CTC TTC CCA GCC MG AAG CTG AAA AGC GTC CCC. GGA TCA TGf GGA 3 8 

Lys Leit Phe Pro A] a Lys Lys Leu Ly.s Ser Va] Aj -r Gl y Ser Cy s G! y 

TCA CAT CAC AAC ACA CCA AAC CTC OCT GCA AAG AAT GTG TTT CCA CCA -1:3: 
Ser lii.s His As n Thr Pro As n Leu At a Ala Lys Ami V a I Phe Pro Pm 

CCC TCT CAG ACA TGG GCA AGA ACG CAT AAA AGA GAG ACC: CTC AAG (X?A 
Pro Ser Gin Thr Tr p .Ala Arg Arg His i.ys /V« CI u Tin Leu Lv.s .Ma 

ACT AAC TAT CTC GAG CTC GTG A PC GTG GCA GAC AAC CGA GAG TIT CAG 62 H 

Thr Lys Ty r Vn ! CI u Leu Va I lie Va I Ala Asp Asm Ar k Gl u Phi- CI n 

AGG CAA CGA AAA GAT CTC GAA AAA GTT AAG CAG CGA TTA ATA GAG AIT 5 76 

Arg Gin Gy Lys Asp Lou Gl u Ly.s Val Lys Gin Ar r Leu lie Gl u He 

OCT AAT CAC GTT GAC AAC TTT TAG AGA CCA CTC AAC ATT CGG ATC GTG fcV-i 
Ala As 11 His Val Asp Lys Phe Tyr Ar r Pro Leu As u Me Air He Val 

TTG GTA GGC GTG GAA GTG TGG AAT GAC ATG GAC AAA TGC TCT GTA ACT 6 72 

Lou Val Qy Val Gu Val Tr p Asn Asp Met Asp Ly.s Cys Ser Val Ser 

CAC GAC CCA TTC ACC ACC CTC CAT GAA TTT CTC GAC TGG AGG AAG ATG 7 21) 

Gin Asp Pro Phe Thr Ser Leu His Gl u Plie Leu Asp Tr p Ai r Lys M-t 

AAG CTT CTA CCT CGC AAA TCC CAT GAC AAT GCG CAG CTT CTC ACT GGG 768 
Lys Leu Leu Pro Arg Lys Ser His Asp Asn Ala Qn Leu Val Ser Gl y 

GTT TAT TTC CAA GGG ACC ACC ATC GGC ATG CCC CCA ATC ATG AGC ATG H I 6 
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Val Tyr Phe Gin Gl y Thr Thr lie CVJ y Ml Ala Pro Me Ml Se.r Mf 

TGC ACG GCA GAC GAC TCT GGG GGA ATT CTC ATG GAC CAT TCA GAG AAT H6A 
Cys Thr Ala Asp Gl n Ser Gl y Gl y Me Val Mt Asp His Scr A.s p Asn 

CCC CTT GGT GCA GCC GTG ACC CTG GCA CAT GAG CTG GGC CAC A/\T TTC 912 
Pro Leu Qy Ala Ala Val Thr Leu Ala Hi .s Gl u Leu Gl y His A.sn Phe 

GGG ATG AAT GAT GAC ACA CTG GAC AGG GGC TGT ACC TGF CAA ATG GCG 960 
Gly Mb t Asn hli is Asp Thr Leu Asp Ar g Qy Cys Ser Cys Gin Mm Ala 

GTT GAG AAA GGA GGC TGC ATC ATG AAC (XT TCC ACC GGG TAG CCA TTT 10 OH 

Val Gl u Lys Gly Gly Cys Me M-t Asn .Ala Ser Tin Gly Tyr Pro Phe 

CCC ATG GTG TTC AGC ACT TCC AGC AGG AAG GAC TTG GAG ACC AGC CTG 105 6 

Pro Met Val Phe Ser Ser Cys Ser Ar g Lys Asp Leu Gl u Thr Ser Leu 

GAG AAA GGA ATG GCG GTG TGC CTG TTT AAC CTG CCG GAA CTC AGG GAG 1 104 

Gl u Lys Gy Met Gly Val Cys Leu Phe Asn Leu Pro Gl u Val Ar r Gl u 

TCT TTC GGG GGC CAG AAG TGT GGG AAC AGA TTT CTG GAA GAA GGA GAG 1152 
Ser Phe Qy Gly Q n Lys Cys Qy Asn.Arg Phe-Val Gl u Gl u Gl y Qu 

GAG TGT GAC TCT GGG GAG CCA GAG GAA TGT ATG AAT CGC TGC TCC AAT 120 0 

Clu Cys Asp Cys Qy Gl u Pro GU Gl u Cys fvbt Asn Ar g Cys Cys Asn 

CCC ACC ACC TGT ACC CTG AAG CCG GAC GCT GTG TGC GCA CAT GGC CTC 12AH 
Ala Thr Thr Cys Thr Leu Lys Pro Asp AJ a Val Cys Ala His Gly Leu 
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TGC TGI' CAA GAC TGC CAG CTG AAG CCT GCA GGA ACA COG TCC AGG GAG 
Cys Cys CI u Asp Cys G! n Leu Ly.s Pro Ala Gl y Thr A! n Cys A' f> Asp 



1 2yn 



TCC AGC AAC TCC TOT GAC CTC CCA GAG TTC TCC ACA GGG GCC ACC CCT 
Ser Sir As n Ser Cys Asp Leu Pro GI u PJ.e Cys Thr Gl y Ala Ser Pro 



13-3-1 



CAC TCC CCA GCC AAC GTG TAC CTG CAC GAT GGG CAC TCA TGT CAG GAT 
His Cys Pro Ala Asn Val Tyr Leu His Asp Gl y His S.-r Cys G!„ Asp 



CTG GAC GGC TAC TGC TAC AAT CCC ATC TGC CAG ACL CAC GAG CAC, CAG 
Val Asp ay Tyr Cys Tyr Asm Gl y lie Cys Gin Thr His Gl Gin Gin 



1 -1 -I fi 



TOT CTC ACG CTC TGG GGA CCA GOT CCT AAA CCT GCC CCT GGG ATC TGC 
Cys Val Thr Leu Tr p Gl y Pro CJy Ala Lys Pro Ala Pro Gl y I U- Cy.s 



1-188 



TTT GAG AGA CTC AAT TOT GCA (XT GAT CCT TAT GGC AAC TGT GCC AAA 153 6 

PI.G Glu Arg Val As,, Ser Ala Gl y A.s p Pro Tyr Gl y Asn Cys CI y Lys 



CTC TCG AAG ACT TCC TTT CCC AAA TGC GAG ATG AGA GAT GOT AAA TOT 
Val Ser Lys Ser Ser Phe AJ a Lys Cy.s Qu U: t Ar R Asp AJ a Ly s Cys 



1 58-1 



GCA AAA ATC CAG TGT CAA GGA GOT GCC AGC CCC CCA GTC ATI' GOT" ACC 
Cly Lys lie Gin Cys Qn CJy Gl.y AJ a Ser Arg Pro Val lie Gl y Thr 



163? 



AAT GCC GTT TCC ATA GAA ACA AAC ATC CCC CTG CAG CAA GGA GGC CGG 
Asn Ala Va] Ser lie Q n Thr Asn lie Pro Leu Qn Gl „ Cly Gl y Ar f» 



1680 



ATT CTG TGC CGG GGC ACC CAC CTG TAC TTG GGC GAT CAC ATG CCC CAC 
Me Leu Cys Ar r Qy Thr Hi s Val Tyr Leu Gl y Asp Asp N-b,. Pro Asp 



113 - 
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CCA GGG CTT CTG CTT CCA GGC ACA AAG TGT OCA CAT GGA AAA ATC TCC 1776 
Pro CI y Leu Val Leu Ala Gl y Thr Ly.s Cys Ala Asp Gl y Lys lie Cy.s 

CTG AAT CGT CAA TGT CAA AAT ATT ACT CTC TTT GGC CTT CAC GAG TCT 1H2-I 
Leu A.sn Ar g Gin Cy.s CI n As n Me Ser Val Phe C] y Val His CI n Cys 

CCA ATC CAG TCC CAC GGC AGA GGG CTG TGC AAC AAC AGC AAG AAC TGC 1X7?. 
Ala M? t d n Cys Hi s Q y Ar g Qy Val Cy.s Asn Asn Ar g Lys Ami Cy.s 

CAC TGC GAG GCC CAC TGC GCA CCr CCC TTC TGT CAC AAC TTT GGC TTT 1920 
Hi s Cy.s Qu Ala His Tip Ala Pro Pro Phe Cys Asp Lys Phe CI y Phe 

CCA GCA AGC ACA GAC AGC GCC CCC ATC CCG CAA GCA GAA GCA AGG CAG 1968 
Gl y Crl y Ser Thr Asp Ser Gl y Pro lie Ar g Gin Ala Gl u Ala Ar r Gin 

GAA GOT GCA CAG TCC AAC AGC GAG CGC GGC CAG OCX: CAG GAG CCC GTG 2016 
Gl u AJ a AI a Gl u Ser Asn Ar g Gl u Ar g Gl y Gl n CI y Gl n Gl u Pr o Val 

GGA TCG CAG GAG CAT GCC TCT ACT GCC TCA CTG ACA CTC ATC TGA 2061 
Gly Ser Qn Gl u His Ala Ser Thr Ala Ser Leu Thr Leu lie * 

CCCCTCCCAT CACATGGAGA CCGTGACCAG TGCTGCTGCA GACGAGCTCA CGCGTCCCCA 212 1 

AGGCCTCCTC TGACTGGCAG CATTGACTCT GTGGCTTTGC CATCGTTTCC ATGACAACAG 2181 

ACACAACAGA GTTCTCGGGG CTGAGGAGGG GAAGTCCACC CTACCAGGCA CCTCTGCAGA 2 2 1 1 

AACACTGCAA GGAAGGGCAC CGACTTCCTG CTTGAGCTTC TGCTAAAACA TCGACATGCT 2301 

TCACTGCTGC TCCTGAGAGA CTAGGAGCTT ACCACTCTGC CAGGCCCCAG CCCTGCAGCA 2 361 

AGGAGGAAGA GGACTCAAAA GTCTGGCCTT TCACTGAGCC CCCACAGCAG TGGGGGAGAA 24 21 

GCAAGGCTTG GCCCCAGTGT CCCCTTTCCC CAGTGACACC TCAGCCTTGG CAGCCCTGAT 24 81 
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CACiarrcTC TGCcrccAAC ttaatgci'ct gatatgcott r\ acoyitta ttatatcaaa -j'^w 

ATAGCAGGGI' TTTAGTTTTT AATTTATCAG ACACCCTGCC ACCCATT CCA TCTCCATCCA 9.60} 

AGCAAXCTGA ATCGCATTGA AACAAACTGG ACAAGAAGCT AOGAGAAAGG OCOCTGAACT 2 66] 

CTGGCTCTTT GCTGTGGACA TGCGTGACCA CXTAGT ACT OA GGTTTGAGGG TITGCAGAAA 27 2 \ 

CCCAGGGAAO CCACAGACTC ACCAACCCTT CATITAACAA (71 AAGAATGT TAAAAAGTGA '/7H\ 

.AAACAATGTA AGAGCCTAAC TCCATCCCCC GTGGCCATTA CLGCATAAAA TAGAGTGCAT 2 8-11 

CCCCCCC 28 , s 



SEQ I D NO. 12: 

( i ) SEQLENCE CHARACTER! STi OS: 

( A) LENGTH: 686 ami no aci ds 

( B) TYPE: ami no acid 

(D) TOPOLOGY: linear 
( i i ) MOLECULE TYPE: pror ei n 
( xi ) S EQJEN'CE DESORI PT[ ON: SEQ I 0 NO. 12: 

CI y Asp Leu Tr p lie Pro Val Lys Ser Plie Asp See Lys As n Hi s Pro 

CI u Val Leu Asn lie Arg Leu Qn Ar g Qn Ser Lys Gin Leu lie He 

Asn Leu Qu Arg Asn G u Gl y Leu He Ala Ser Ser Phe Thr Gl u Thr 

His 'Tyr Leu Gin Asp Qy Thr Asp Val Ser Leu Ala Arg Asn Tyr Thr 

G]y His Cy.s Tyr Tyr His Gl y Hi s Val Arg Gl y Tyr Ser Asp Srr A I ii 

Val Ser Leu Ser Thr Cys Ser Gl y Leu Ar r Gl y Leu Me Gl y Plie Gin 
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Asm Gl u Ser Tyr Val Leu Gl u Pro Mm Lys Ser Ala Thr Asn Ar r Tyr 

Lys Leu Phe Pro Ala Lys Lys Leu Lys Ser Val Ar r Gl y Ser Cys Gl y 

Ser His His Asn Thr Pro Asn Leu Ala Ala Lys Asn Val Phe Pr o Pro 

Pro Ser Gin Tin Tr p Ala Ar r Ar g His Lys Atr G! u Thr Leu Lys Ala 

- 1 1 

Thr Lys Tyr Val Gl u Leu Val Me Val Ala Asp Asn Air Gl u Phe Gin 
Arg Gl n Gl y Lys Asp Leu Gl u Lys Val Lys Gl n Ar r Leu 1 I e Gl u lie 
Ala Asn His Val Asp Lys Phe Tyr Ar g Pro Leu Asn lie Ar g Me Val 
Leu Val Gl y Val Gl u Val Tr p Asn Asp Mi t Asp Lys Cys Ser Val Ser 
Gin Asp Pro Phe Thr Ser Leu His Gl u Phe Leu Asp Tip Ar r Lys .Vbr 
Lys Leu Leu Pro Arg Lys Ser His Asp Asn Ala Gin Leu Val Set Gl y 
Val Tyr Phe Gin Gy Thr Thr Me Gl y Mil Ala Pro lie Mst Ser Mil 
Cys Thr Ala Asp Gin Ser Gl y Qy Me Val Kfet Asp His Ser Asp Asn 
Pro Leu Qy Ala Ala Val Thr Leu Ala His Gl u Leu Gl y His Asn Phe 
Gl y \k't Asn His Asp Thr Leu Asp Ar r Gl y Cys Ser Cys Gl n M: t Al ;i 
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Val O. u Lys Gl y G \ Cy.s Me VL 



t Ami Ai a Ser Tin G! y Ty r Pi u Pht, 



Pro iVfei Vn] P|;o Ser Ser Cy s Ser Ar g Ly.s 



g Lys A.sp Lou Gi t; Tli: Ser Leu 



Gl u Ly.s Gi y KlA Gl y Va 1 Cy.s Leu Pli 



e As 11 Leu Pro G) ti Val Ar k G! 11 



Ser Plie Q y Gl y Gin Lys Cy.s Qy Asm Ar k Pi.e Vn I Gl u 



GI i) Gl y Gi n 



Gl u Cy.s Asp Cy.s Qv Gi u f^r o Qu Gi u Cv ,s 



Mm A.sn Ar g Cy.s Cy .s As i 



AJ a Thr Tii r Cy.s Thr Leu Ly.s Pro Asp Ala Val Cv • 



AI u Hi s Q y Leu 



Cy.s Cy.s Qu A.sp Cy.s Gin Leu Ly.s Pro Ala Gl y Thr 



A] a Cy s Ar g A.s p 



Ser Ser Asn Ser Cy.s A.sp Leu Pro Gl u 



Plie Cy.s Thr Gi y Ala Ser Pro 



Hi* Cys Pro Ala Asn Vol Tyr Leu Hj .s Asp Civ His Ser Cys Gin Asp 



Val A.sp Qy Tyr Cys Tyr As n Gi y Me 



Cy.s Gl » Thr Hi s Gl u Gl n Gl n 



Cys Val Thr Leu Tr p Qy Pro Q 



y AJ a Lys Pro Ala Pro Qy lie Cys 



Phn Glu Arg Val Asn Ser Ala Gl y Asp Pro Tyr Gl y Asn Cys GI y Ly: 



Val Ser Lys Ser Ser Phe AI a 



Ly s Cy s Q u Mt t Ar g As p AI a Ly s Cy s 



Gly Lys Mc Qn Cys On Gl y Qy AJ a Ser Ar g Pro Val Me GI y Thr 



Asn Ala Val Ser Me Glu Thr Asn Me Pro I.e., G] n Gin Gl y Gl y Ar' 
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Me Leu Cys Ar g Gly Tlir Hi .s Vii 1 Tyr Leu Gly Asp Asp M-r Pi o Asp 

Pro Gly Leu Val Leu Ala Gly Tlir Lys Cy.s Ala A.sp Gly Lys lie Cys 

Leu A-sn Ai g Gin Cys Gin Asn Me Ser V';i I Phe Gly Val His Gl u Cys 

Ala IVfet Gin Cy.s His Gly Ar g Gly Val Cys Asn As n Ly.s As 11 Cys 

His Cys CJ u AJ a His Tr P Ala Pro Pro Pli p Cys Asp Lys Phe Gi y Phe 

Gly Gly Ser Tlir Asp Ser Gly Pro lie Ar g Gin Ala Gl u Ala Ar ;? (il n 

Gl u ,Mn Ala Gl u Ser Asn Ar g Q u Ar g Qy Gin Gly Gin Gl u Pro Val 

Gly Ser Gin G! u His Ala Ser Thr Ala Ser Leu Tin Leu Me 

S3] 



SEQ I D NO. 13: 

C i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 394 base pairs 

( B) TYPE: nucleic aci cl 

(O STRA.MDEDNESS: not relevant 
( D> TOPOLOGY: I i near 

(ii) MOLECULE TYPE: c DMA 
( i i i ) HYPOTHETI C*\L: NO 
(iv) ANTI -SENSE: NO 
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i xi ) SEQUENCI: DUSCMl PT! C)\ ! : NLQ I D NO: i :j : 



CGC GAA GAG TGI' GAT TCT CCA GAA GAA GAG GAA TCT AAC AAC CCC TCC 
Gly Glu Qii Cy.s Asp Cy.s GI y Gl n GI u flu GI u Cy s Asm Asm Fro Cy.s 



•18 



TGC AAT GCC: TCT AAT TOT ACC CTG AGO GCG GGG CCC GAG TCT CCT CAC 
Cy.s Ami Aj a Ser Ami Cy.s Tin Leu Ar R Pro GI v Al ;. GI m Cys Al ;. His 



GGG TCC TGC TGC CAC GAG TOT AAG CTG TIG CCT CCr GGG ACC CTG TGC 
Gly Ser Cy.s Cy.s His Gin Cys Ly s Leu Leu ,AJ a Pro Gly Tin Leu Cy.s 



1L 



CGC: CI AG GAG GCC AGG CAC TGV GAG CTC CCC GAG TTC TGT ACG CCC AAC 
Ar« Glu CI it Alii Ar-R (3 11 Cy.s Asp Let. Pro GI u Phe Cys Thr Gi y Lys 



tct ccc cac ra: ccr acc aac ttc tac cac ato gat cot acc ccc tot 

Ser Pro His Cy.s Pro Thr A.s n PI.e Tyr CI n Asp C\ y Thr Pro Cys 



2A0 



CAC GCC CCC CAG GCC TAC TGC TAC AAC CCC ATG TCC CTC ACC TAC CAC 
Gin Gly GI v Gin Ala Tyr Cys Tyr A.s n Ciy Ivbt Cy.s Leu Thr Tyr Gin 



?.HH 



CAC CAC TGC CACi CAG CTG TOG GGA CCC GGA CCC CGA CCT GCC CCT GAC 33* 
Clu Gin Cy.s Gin GI u Lou Tr p Gy Pro Qy Ala Ar r Pro Ala Pro Asp 



CTC TCC TTC CAC AAG CTG AAT CTG CCA GGA GAC ACC 7TT GGA AAC TC7T 
Leu Cys PI.e Glu Lys VaJ As n Val Ala Gly Asp Tin PI.e Gly As n Cy.s 



3 8 1 



GGA AAG GAC A 
GI y Ly s A.s p 



39-1 
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SEQ I D NO 14 : 

. (i). SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 131 ami no aci els 

( B) TYPE: ami no aci cl 

(D) TOPOLOGY: 1 i near 
(ii) MOLECULE TYPE: proiein 
( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NO 14 : 

Gl y Gl ii CA u Cys Asp Cys C\ y O u Gl u Gl ti Gl n Cys Asn Asn Pro Cys 

I 5 10 15 

Cys Asm AI a Ser Asn Cys Thr Llmi Ar r Pro Gl y Ala Gt ti Cys Ala His 

20 2 5 30 

Gl y Ser Cys Cys His Gin Cys Lys Leu Leu AJ a Pro Gl y Thr Leu Cys 

35 40 45 

Arg Glu CSn Ala Ar g Q n Cys Asp Leu Pro Gin Phe Cys Tin Gl y Lys 

50 55 60 

Ser Pro His Cys Pro Tin Asn Phe Ty r Gl n Mm Asp Gl y Tin Pro Cys 
65 70 75 80 

Glu Gly Gl y Gin Ala Tyr Cys Tyr Asn Gl y .Vfci Cys Leu Thr Tyr Gin 

85 90 95 

Gl u GJ n Cy s Gl n Gn Le u Tr p Gl y Pr o Gl y A3 a Ar r Pro Al a Pr o As p 

100 105 110 

Leu Cys Plie Glu Lys Val Asm Va 1 AJ n Oy /\sp Thr Phe Gly As it Cys 

115 120 125 

Gl y Ly s As p 
130 
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SEQ If) NO 15: 

( i ) SEQUENCE CHARACTER I ST1 OS: 

(A) LENGTH: J 183 bn.se pni i s 
( B) TYPE: nucleic acid 
(CJ STRANDEDNESS: not relevant 
([)) TOPOLOGY: linear 
( i i ) MXECULE TYPE: c DNA 
(in) HYPOTHETI CAL: NO 
dv) ANTI- SENSE: NO 

( xi ; SEQL : E\CE DP SCR I PT1 ON: SEQ I D NO: 15: 



C CCA OCT CCC ACT CGC CAC CCC TTT CCC AAA GTO TTC .-VAT GGA TOO 
Cly Ai a .A! it Th r CI y Hi .s Pro Plie Pro Ly.s Vn I P), ( . As :i CI y Cy s 



-■16 



MC AGG ACjG GAC C TC GAC ACG TAT CTG CAC TCA COT CCr GGA ATC TGI 
Asn Arg A) R CI u Leu Asp Ar R Tyr Leu CI n Ser Cly Cly CI y Mm Cy.s 



CFG TCC AAC ATC CCA GAC ACC AGO ATC TTC TAT CCA «JC CCC AGG TCf 
Leu Ser Asm rVbt P, 0 Asp Th r Ar g Vbt Leu Tyr Gl y Cly Ar R A. ■ g Cy.s 



i-t ;> 



CCC AAC GGG TAT CTG GAA GAT CCC GAA CAC TOT GAC TCI' GGA GAA GAA 
Gly Asn Qy Tyr Leu C! u Asp QyChQu Cy.s A,p Cy.s Gi y Gl ti Gl u 



1 90 



GAG GAA TCT AAC AAC CCC TGC TCC AAT GCC TCT AAT TCT ACC CFG AGG 
Glu GIu Cy.s A.sn Asm Pro Cys Cy.s Asn AI a Ser Asn Cy.s Thr Leu Ar r 



2:\h 



CCC CM GCC GAG TCT GOT CAC GGC TCC TGC TGC CAC CAG TGV AAG CTG 
I J ro Gly Ala Glu Cys AJ a Hi .s G y Ser Cy.s Cy.s His Gin Cy.s Ly.s Leu 



2Hh 
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TI G GCT CCT GGG ACC CTG TGC: CGC GAG CAC GCC AGG CAG TGT GAC CTC 3 i -i 

Leu Ala Pro GI y Th r Leu Cy s Ar g Gl u Qn Ala At' r Gin Cys Asp Leu 

CCG GAG TTC TGT ACG CGC AAG TCT CCC CAC TGC CCr ACC AAC TTC TAC \IH2 
Pro Gl u Phe Cys Thr G! y Ly.s Ser Pro His Cys Pro Th r Asn Phe Tyr 

CAG ATG GAT GGT ACC CCC TGT GAG GCJC GGC CAG GCC TAC TGC TAC AAC 4 3(1 

Gin Met Asp Gl y Thr Pro Cys Qu Gl y Gl y Gin Ala Tyr Cys Tyr Asn 

GGC ATG TGC CTC ACC TAC CAG GAG GAG TGC CAG CAG Cl'G TGG GGA CCC -ITS 
Gl y Mem Cys Leu Thr Tyr Gin Gl u Gin Cys Gin Gin Leu Tr p Gl y Pro 

GGA GCC CGA CCT GCC CCT GAC CTC TGC TTC GAG AAG GTG AAT (TI G GCA 5?. 6 

Gl y Ala Ar g Pro Ala Pro Asp Leu Cys Phe Gl u Ly.s Val Asn Va I Ala 

GGA GAC ACC TTT GGA AAC TGT GGA AAG GAC ATG AAT GGT GAA CAC AGG 574 
Gl y Asp Thr Phe Gy Asn Cy.s Qy Lys Asp Me t Asn Gl y CIu Hi's Ar r 

AAG TGC AAC ATG AGA GAT GCG AAG TGT GGG AAG ATC CAG TGT CAG AGC 
Lys Cys Asn Mm /\rg Asp Ala Ly.s Cys Q y Ly.s lie Gin Cys Qn Ser 

TCT GAG GCC CGG CCC CTG GAG TCC AAC CCG GTG CCC ATT GAC ACC ACT 670 
Ser Glti Ai a Ar r Pro Leu Gl u Ser Asn* A) a Val Pro lie Asp Thr Thr 

ATC ATC ATG AAT CGG AGG CAG ATC CAG TGC CGG GGC ACC CAC GTC TAC 7 1 X 

Me lie Mm Asn Gl y Ar k Gin Me Gin Cys Ar r Gl y Thr His Val lyr 

CCA GGT CCT GAG GAG GAG GGT GAC ATG CfG GAC CCA GGG CTG GTG ATG 766 
Arg GI y Pro Gl u Qu Qu Gl y Asp M?t Leu Asp Pro GI y Leu Val Mel 
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ACT CCA ACC AAG TGT GGC TAG AAC CAT ATT TGC CTT GAG GCC, CAC, TGC 
Tin Cly Thr Ly.s Cys Gly Tyr Asn His lie Cy.s Lou CI n Qy Gin Cy.s 

ACC AAC ACG TCC TTC TTT CAA ACT GAA CCC TGT GGG AAG AAG TGC AAT 
Apr Asm Thr Ser Ph e Phe G) u Thr Gl Gly Cys Gl y Ly.s Ly.s Cy.s A.sn 



TCC, GCC CCG CCC TTC TGC AAC ACA CCG GGC CAC GGG CCC ACT ATC CAC 
Trp Ala Pro Pro Pl,e Cy.s Asm Thr Pro Gi y Hi s Gl y Gl y St-r lie A.s p 

ACT GGG CCT ATC CCC CCT GAG ACT (7TG CCT CCT CIC CTA GCI' CCA CTG 
Ser Gly Pro Me. Pro Pro G! u Ser Val Qy Pro Va I Va I Ala Gl y Va I 

TTG GTG CCC ATC TTC CTG CTG CCC CTC CTC ATC CFG ATC. TAG TAG TGC 
Lei, Val Ala Me Leu Val Leu Ala Val Leu M-! |. eu m,, T yr Tyr Cy.s 

TCC AGA CAC AAC AAC AAA CTA GGC CAA CTC AAG CCC TO\ CCT CTC CCT 
Cys Arg Qn Asn Asm Ly.s Leu My CI „ Leu Ly.s Pro Ser Ala Leu Pro 



KM 



AGC GGG ACT COT CAT GCC AAC CCA ACT TIC AAG 
Ser Cly Tin Gly His Ala Asn Pro Thr p| )e Ly.s 



U;C CAT C ™ GTC ™> AAC AAC AAC CAG AAC TCC CAC TCC CTC CCG GCC 910 
Cly Hi.s Q v Val Cy.s Asm A.s „ A.sn Gin As,, Cy.s His Cy.s !..,.,, Pro Gl v 



95 X 



100 b' 



I Oil 



I 10?. 



TCC AAG CTC ACG CAA CAG TTC ACT TOT CCC TTC AGC GTT TCI' CAG AAC 1 150 

Ser Lys Let, Atr Gin Qn PI.e Scr Cy.s Pro Phe Ar * Val Ser CJ » Asm 



I I Hi 
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SEQ ID NQ 16: 

(i) SEQUENCE CHARACTER I ST1 CS: 

< A) JJEMSSfc., 394 ami no aci ds 
( B) TYPE: ami no acid 
( D) TOPOLOGY: linear 
(ii) MXRCULE TYPE: protein 
Ui) SEQUENCE DESCRIPTION: SEQ ID NO. 16: 



Gl y Ala Ala Thr Qy [-lis Pro Phe Pro Lys Val Phe Asm 01 y Cys Asn 

1 5 10 15 

Ar r Ar r Gl ii Lou As p Ar g Tyr Leu 0/1 n Ser Gl y Gl y Gl y Mm Cy.s Leu 

20 25 30 

Ser Asn Met. Pro Asp Thr Ar r M?t Leu Tyr Gl y Gl y Ar r Ar k Cys Gl y 

35 40 45 

Asn Gl y Tyr Leu G! n Asp Gl y Gl u Gl u Oys Asp Oys Qy Gl n C;i it Gl u 

50 55 60 

Glu Cys Asn Asn Pro Cys Cys Asn .Ala See Asn Oys Thr Leu Apr Pro 

65 70 75 80 

Gl y A] a Glu Cys Ala His Gi y Ser Cys Cys His Gin Cys Lys Leu Leu 

85 90 95 

Ala Pro O y Thr Leu Cys Ar g Glu Gin AJ a Air CI n Cys Asp Leu Pro 

100 105 110 

Glu Phe Cys Thr Qy Lys Ser Pro His Cys Pro Thr Asn Phe Tyr Gin 

115 120 125 

Mel Asp Qy Thr Pro Cys Glu Qy Gl y Gin Ala Tyr Cys Tyr Asn Gl y 

130 135 140 

Met Cys Leu Thr Tyr Gin Glu Gin Cys CI n Gin Leu Tr p Gl y Pro Gl y 

145 150 155 160 

Ala Arg Pro Ala Pro Asp Leu Cys Phe Q u Lys Val Asn Val Ala Gl y 
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]fi5 170 175 

Asp Tin Phe Cly Asn Cys Cly Lys Asp Mm A.sn Gl y G! u His Air Ly.s 

180 185 1 90 

Cy.s A.sn Mm Ar g Asp AI a Ly.s Cy. GI y Ly.s Me Gin Cys Gin Ser Ser 

19S 200 205 

G] u Ala Ai-k Pro Le :i Gl u Ser As t: Ala V;,| p, o Me Asp Thr Thr Me 

2 10 2 In 220 

Me M.M Asm G! y Aj r Ci ., Me Gin Cys .Ar « Cly Thr Hi .s Va 1 Ty r Ar g 
225 230 235 240 

Cly Pro G! n Gin CM) Gi y Asp Mm l.cu Asp P, o Cly Pen V;. I Mm Tl;r 

245 250 255 

(II >' Tin Lys Cv.s Gl v Ty r Asm Mi .s Me Cy.s Leu Gl u Cly Gin Cys Air 

260 265 270 

Asn Thr Ser Phe Phe Qu Thr Gi u Cly Cy, Cly Ly.s Ly.s Cy.s As n Cly 

275 280 285 

His Cly Val Cys Asn Asn A.sn Gin Asn Cy.s His Cy.s Leu Pro Cly Trp 

290 295 300 

Ala Pro Pro Phe Cy.s Asn Thr Pro Civ His Cly Cly Ser Me Asp Ser 
305 310 ;H5 320 

Giy Pro MM Pro Pro Qu Ser Va] Cly Pro Val Va J Ala Cly Vn I Leu 

325 .130 335 

Val AJa Me Leu Val Leu AJ a Val Leu Mm Leu Met Tyr Tyr Cys Cy.s 

340 345 350 

An? Gin Asn A.sn Ly.s Le.i Qy Gin Leu Lys Pro Ser Ala Leu Pro Ser 

355 360 365 

Ly.s Leu Ar r Gin CI n Phe Ser Cy.s Pro Phe Ar g Val Ser Gin Asn Ser 

370 375 380 

Cly Thr Qy His Ala Asn Pro Thr Phe Ly.s 
385 390 
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SEQ J D NQ 17: 

( i ) SEQUENCE CHARACTERI STI CS: 

( A) LENGTH: 624 base pai rs 

( B) TYPE: nucleic aci d 

(C) STRANDEDNESS: not relevant 
( D) TOPOLOGY: I i near 

(i i ) MOLECULE TYPE: c DNA 
(iii) HYPOTHETICAL: NO 

<iv) ANTI -SENSE: NO 
( vi t ) 1 VKEDI ATE SOURCE: 

( B) CLONE: CLONE TM 
( xi ) SEQUENCE DESCR] PT1 ON: SEQ I D NQ 17: 

c;c aca aag tgt oca gat gga aaa atc tgc ctg aat car caa tot caa a t 

Thr Lys Cy.s .Ala Asp Gl y Ly.s lift Cy.s Leu Asm At k Gl n Cys Q n 

AAT AIT ACT CTC TTT GGG GOT CAC GAG TOT OCA ATG GAG TCC CAC GGC 95 
Asn lie Ser Val Phe Gl y Val Hi s Gl u Cys Ala M-t Gin Cys His Gl y 

ACA GGG GTG TGC AAC AAC AGG AAG AAC TGC CAC TCC GAG GCC CAC TOG 143 
Arg Gl y Val Cys Asn Asn .Air Lys Asn Cys His Cys Gl u AJ n His Trp 

GO\ CCT CCC TTC TCT GAC AAG TTT GGC TTT GGA GGA AOC ACA CAC AGC 1 9 1 

Ala Pro Pro Phe Cys Asp Lys Plie CI y Phe Gl y Gl y Ser Thr Asp Ser 

GGC CCC ATC CCC CAA GCA GAT AAC CAA GOT IT A ACC ATA CCA ATT CYC 23 9 
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«> P: o lie Air Qm Al a A.s p As,, G! „ Ci v |. t .., 



Tin I o Gl i II,. Lc 



OTG ACC ATC OTG TOT CTT CTT OCT GCC «',A TIT OTG OTT TAT CIV AAA 2 «; 
Val Thr lie Leu Cy, Leu Leu Ala Ala Ci y Pl,e Va I Va I Tyr Leu Ly.s 



AGO A AO ACC TTG ATA CGA CTG CTC TTT ACA AAT AAG AAG ACC ACC ATT 
ArK LVS ' n,r Le " ,,e A '« Leu Phc Tin A.s„ Ly.s Ly.s Thr Thr Me 



GAA AAA CTA AGO TOT OTG CCf. CCV TCC COG CCA CCC COT GCC TTG CM 
Clu Lv.s Leu Ar S Cy, Val Ar r Pro Scr Ar r Pro Pro Ar R 01 y PI, , 01 „ 



38;! 



CCC TOT (AO COP CAC CTC OGC CAC C1T OCA AAA GCC (TO ATO AGO AAG 
Pro Cy, Qn Ala His Leu 01 y Hi s Leu Gl y Ly.s Gl y Leu fcfc, Ar r l.ys 



■Li I 



CCC CCA GAT TCC TAC CCA CCC AAG GAC AAT CCC AGO A OA TTG CTC CAG 
Pro Pro Asp Ser Tyr Pro Pro Lys A.sp As„ Pro Ar r Ar g Leu Leu Gin 



■17 9 



TOT CAG AAT OTT GAC ATC ACC AGA CCC CTC AAC CJGC CTC AAT CTG COT 5;: 7 

Cys Gin As., Val Asp Me Ser Ar g Pro Leu A,„ 01 y Leu A.sr, Val Pro 

CAG CCC CAC TCA ACT CAG CGA CTG CTT OCT CCC CPC CAC COO OCT CCA 575 
Gin Pro Qn Ser Thr Qn Ar r Val Leu Pro Pro Leu Hi s Ar r Ala Pro 



CCT CCA OCr ACC CTC OCT GCC AGA CCC OTG CCA CCC AAG CCT OCA CTT 
Arg .Ala Pro Ser V„| Pro a, a ^ g Pr 0 Ul , Pf Q ^ a Lyg ^ ^ ^ ^ 



62.'J 



62-1 
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SEQ I D NOt IK: 

U) SEQUENCE CHARACTER! ST! CS: 

(AJ LENGTH: 207 amino acids 
( B) TYPE: ami no acid 
(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NO. 18: 



Thr Ly.s Cys AJ a 
1 

lie Ser Val Phc 
20 

Gl y Va I Cy s As n 
35 

Pro Pro Phe Cys 
50 

Pr o Me Ar g Gl n 
65 

Thr lie Leu Cys 

Lys Thr Leu lie 
100 

Lys Leu Ar g Cys 
115 

Cys Gl n Al a Hi n 
130 

Pro Asp Ser Tyr 
145 

Gl n Asn Val Asp 



As p Gl y Ly s 1 1 o. 
5 

Q y Val Hi s Gl u 

As n Ar g Lys Asn 
40 

Asp Lys Phe Gl y 
55 

Al a Asp Asn Q n 
70 

Le u Leu AJ a Al a 
85 

Ar g Leu Le u Ph e 

Va 1 Ar g Pro S c r 
120 

Le u Gl y Hi s Lc u 
135 

Pro Pro Lys Asp 
150 

lie Ser Ar g Pro 



Cys Lou Asn Ar g 
10 

Cy s Al a Me t Gl n 
25 

Cys Hi .s Cys Gl u 

Phe Gl y Gl y Ser 
60 

Gl y Leu Thr i 1 e 
75 

Gl y Ph e Va 1 Va 1 
9 0 

Thr Asn Lys Lys 
105 

Ar g Pr o Pr o Ar g 

Gl y Lys Gl y Leu 
14 0 

As ii Pr o Ar g Ar g 
155 

Lou As n Gl y Lou 
- 128 - 



Gl n Cys Gl n Asn 
IS 

Cy s Hi s G! y Ar k 
3 0 

Al a Hi s Tr p Al a 
45 

Thr Asp Sn r Gl y 

Gl y Me Leu Val 
HO 

Tyr Leu Lys Air 

Thr Thr lie G! u 
1 10 

Cd y Phc Gl n Pro 
125 

Ml* l Arg Lys Pro 

Leu Leu Gl n Cys 
160 

Asn Val Pro Gl n 
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165 1™ 175 

Pro Gin Ser Thr Qn Ar R Va 1 Leu Pro Pro Lou Hi s A, R Ala Pi o Ar r 

180 I«5 I90 

Ala Pro Ser Va I Pro Ala Ar g Pro Leu Pro Ala Lys Pro Ala Leu 
195 200 205 



SEQ I D i\a 19: 

(i) SL'aiRN'CE CHARACTcRI STI CS: 

(A) LENGTH: 2 fin 9 base pair.s 
(13) TYPE: nucleic aci d 
(O STRANDEDNESS: not relevant 
(D) TOPOLOGY': linear 
( i i i ) MOLECULE TYPE: c DNA 
( i i i ) HYPOTHETI GAL: NO 

(iv) ANTI -SENSE: NO 
( vi i ) I MEDI ATE SOURCE 

(B) CLONE: JMI09(pM?I $ -24Q 
J N-11 09< pMil B -2 AN) 
(xi) SEQUENCE DESCRIPTION: SEQ I D NOt 19: 

C GCA OCT GCC ACT CGC CAC CCC TTT CCC AAA GTG TTC AAT CGA TOC 
Oly Ala Ala Thr Gly ILs Pro Phe Pro Lys Val Phe A,n CI y Cy, 



4(i 



AAC AGO AGO GAG CTG CAC AGG TAT CTG GAG TCA CGT GCH GGA ATG TGT 9, 
A* i. Ar K Ar* Ghi Leu Asp Ar g Tvr Leu Qn Ser Qy G! y Gly Vb. Cys 

CTC TCC AAC ATG CCA GAG ACC AGG ATG TTG TAT CCA GGC CCC AGG TCI M2 
Leu Ser As n Mr,. Pro Asp Tl.r Ar g Kfct Leu Tyr Gly Gly Ar K Ar r Cy, 

- 129 - 
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GGG AAC GCC TAT CTG GAA GAT (5GG GAA G\G TGT GAC TC7T GGA GAA GAA 19 0 

Gl y Asm (Jy Tyr Leu Gu Asp Qy Gl u Gl u Cys A.sp Cy.s Gl y Gl ti Gl u 

GAG GAA TGT AAC AAC CCC TGC TGC AAT GCC TCI" AAT TGI' ACC CTG AGG 238 
Gl u Gin Cys Asm Asn Pro Cys Cys Asm At a Scr Asm Cys Tin Leu Ai r 

CCC GGG GCC. GAG TGT GCT CAC GGC TCC TGC TGC CAC CAG TCTT AAG CTG 28 8 

Pro Gl y Ala Gl u Cys Ala His Gl y Sor Cys Cys His Gin Cys Lys Leu 

TTG GCr CCT GGG ACC CFG TGC CGC GAG CAG GCC AGG CAG TGT CAC CTC 33-1 
Leu Ala Pro Gl y Thr Leu Cys At r Gl u Gin Ala Ar r Gl n Cys Asp Leu 

CCG GAG TTC TGT ACG GGC AAG TCT CCC CAC TGC CCT ACC AAC TTC TAG 38 2 

Pro Gl u Phe Cys Thr Gy Lys Ser Pro His Cys Pro Thr Asn Hie Tyr 

CAG ATG GAT GCT ACC CCC TGT GAG GGC GGC CAG GCC TAC TGC TAG .AAC 4 3(1 

Qn Nfet Asp Gl y Thr Pro Cys Gl u Gl y CJ y Gin Ala Tyr Cys Tyr Asm 

GGC ATG TGC CTC ACC TAC CAG GAG CAG TGC CAG CAG CTG TGG GGA CCC -178 
Gl y M?t Cys Leu Thr Tyr Gin Qu Gin Cys Gin Gin Leu Tr p Gl y Pro 

GGA GCC CGA CCT GCC CCT GAC CTC TGC TTC GAG AAG CTG AAT CTC GCA 526 
Gl y Ala Arg Pro Ala Pro Asp Leu Cy.s Phe Gl u Lys Val Asn Va] Ala 

GGA GAC ACC TTT GGA AAC TGT GGA AAG GAC ATG AAT CGT GAA CAC AGG 5 74 

Gl y Asp Thr Phe Gly Asn Cys Gy Lys Asp Nfct Ash CI y Gl u His Ar r 

AAG TCC AAC ATG AGA GAT GCG AAG TGT GGG AAG ATC CAG TGT CAG ACC 622 
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Lys Cys As n M-l .Ar g Asp Ala Lys Cys CI y Lys 



Mi- CI n (.V.s Q „ St 



TCT GAG OCC CCC CCC Cl'G GAG TCC AAC CCC CTG CCC ATT CAC ACC ACT 670 
Ser Clu Ala Ar g Pro Leu CI u Ser Asm .Ala Va ■ Pro lie Asp Thr Thr 



ATC ATC ATG AAT CGC ACG GAG ATC GAG TGC CCC CCC ACC CAC GTC TAC 
He lie MM Asm CI y Ar r Gl „ lie- Gin Cys Ar K Gl y Thr His V« 1 Tyr 

cca car ccT gag gag gag car gag atg gig gac cca gcc ctg arc; atg 

Ar E CI y Pro Gl u Gl „ Gl u Gl y Asp Leu Asp Pro Gl y Leu V„ I .VL- 1 

ACT" CCA ACC AAG TGT CCC TAG AAC CAT ATT TGC CTT GAG CCC CAC, TGC 
Thr Gly Thr Lys Cys Qy Tyr As,, His lie Cys l.eu Gl „ Gl y Ci u Cys 



GCC CAT GCC GTC TGT AAC AAC AAC CAC AAC TCC CAC TCC CTG CCC CCC 
Cly His Qy Val Cys Asn Asn Asn Qn Asn Cys Hi s Cys Leu Pro Gly 



ACT CCC CCT ATG CCC CCT GAG ACT GTC GOT CCT GTG GTA GOT CCA GTC 
Ser Gly Pro Pro Pro Clu Ser Val Qy Pro Val Val Ala Qy Val 

TTG CTG GCC ATC TI G CTG CTG CCG CTC CTC ATG CTG ATG T AC TAC TGC 
Leu Val Ala lie Leu Val Leu Ala Val Leu M>c Leu Mm Tyr Tyr Cys 



7 1 « 



766 



81 



ACG AAC ACC TCC TTC TTT GAA ACT GAA GGC TCT CGC AAG AAG TCC AAT 862 
Aifi Asn Thr Ser Phe PI.e Clu Thr Clu Gl y Cys Cly Lys Lys Cys As,, 



910 



TGG GCC CCG CCC TTC TGC AAC ACA CCG GGC CAC GCC GGC ACT ATC CAC 95 H 

Trp Ala Pro Pro Phe Cys As„ Thr Pro Qy His Cly Gly Ser He Asp 



1(106 



1054 
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TGC ACA CAG AAC AAC AAA CTA GGC CAA CTC AAG CCC TCA OCT CTC CCK I 102 

Cys Arg Qn Asn Asn Lys Leu Qy Gin Leu Lys Pro Ser Ala Leu Pro 

TCC AAG CTG AGO CAA CAG TTC AGT TOT CCC TTC AGG GTT TCT CAG AAC 1 150 

Ser Lys Leu Arg Qn Gn Plie Ser Cys Pro Hhc Arg Val Set Gin Asn 

AGC GGG ACT (X7T CAT GCC AAC CCA ACT TTC AAG CCC, GAA TTC CCG CCC 1 198 

Ser Gly Thr Gl y His Ala As n Pro Thr Phe Lys Pro Gi u Hie Ar r Al a 

CCC CAC ACC CCA CAC CAC CAT (AC AAG GGC CAG CAA TTC CAC GGC CAC 12-1(1 

Pro His Ser Pro lit .s His His Asp Lys CJy His Gin Phe His Gly Hi .s 

ACC CTC CTC CAC TCT GGG GAC GAG CCG GAT CCT CAC TGA GCTGACCACA 129 5 



Thr Leu Leu Hi s Ser G 


y Asp Asp Pro Asp Pro 


Hi s * 






ACAGCCACTA CAACTGCAGC 


CACTGGATCC 


ACGGCCACCC 


TGTCCTCCAC 


CCCAGGCACC 


1355 


ACCTGGATCC TCACAGAGCC 


GAGCACTATA 


CCCACCGTGA 


tgctgcccac 


CGGTTCCACG 


14 15 


GCCACCGCCT CCTCCACTCT 


GGGAACAGCT 


CACACCCCCA 


AACTGGrGAC 


CACCATGGCC 


H75 


ACTATGCCGA CAGCCACTGC 


CTCCACGGTT 


CCCAGCTCCT 


CCACCCTGGG 


GACCACCCCC 


1535 


ACCCCTGCAG TGCTCCCCAG 


CAGCCTGCCA 


ACCTTCACCG 


TGTCCACTCT 


GTCCTCCTOX 


1595 


GTCCTGACCA CCCTGAGACC 


CACTGGCTTC 


CCCAGCTCCC 


ACTTCTCTAC 


TCCCTGCTTC 


1655 


TGCAGGGCAT TTGGACACTT 


TTTCTCGCCC 


GGGGAAOTCA 


TCT ACAATAA 


GACCGACCGA 


1715 


GCCGGCTGCC ATTTCTACGC 


ACTCTGCAAT 


CAGCACTGTG 


ACATTCACCG 


CTTCGAGGGC 


1775 


GCCTGTCCCA CCTCCCCACC 


GCCAOTOTCC 


TCCGCCCCCC 


TCTCCTCGCC 


CTCCCCTGCC 


1835 


CCTGGCTGTG ACAATGCGAT 


CCCTCTCCGG 


CAGCTGAATG 


AGACCl'GCAC 


OTGGACAAC 


1895 


TGCACGGTGG CCAGGPGCGT 


GGGTGACAAC 


CGTOTCGTCC 


TccrcGACa; 


AAAGCCTGTG 


195 5 


GCCAACCrCA CCTGCGTGAA 


CAAGCACCTG 


CCCATCAAAG 


TGTCGGACCC 


GAGCCAGCCC 


2015 


TGTGACTTCC ACTATGAGTG 


CCA GTGCATC 


TGCAGCATGT 


GGGCsCGGCYC 


CCACTATTCC 


207 5 


ACCTTTGACG GCACCTCTTA 


CACCTTCCGG 


GCCAACTGCA 


cctatctcct 


CATGAGAGAG 


2135 
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ATCCATCCAC GCTTTCGGAA TCTCAGCCTC 

GccAcrcccc crcccccccc croccccccc 

ATCCTCCTCA CTCTCACCAT GGTGCATGGG 
ATTCCGCTGA GCACCGGTTT CAGCAAGAAC 
ACCATGCGTG TGGACATTCC TGCCCTCGGC 
CACXXCCGGC TGCCCTACAG CCTCTTCCAC 
ACCAACAACC AGAGGGACGA CTGTCTCCAG 
GACATGCCCA AGACCTCCCT GCTCCCCGAC 

ggcacacccc ccactgccag ccccgcagcc: 



TACCrGGACA ACCACTA CTG CACGGCCTCT 2 ] 9 

GCCCTCAGCA TCGACTACAA OTCCATGGAT 2 25 

AAGGAGGAGG CCCTGATCCT CTTTGACCAA 2\\\ 

CGccnccrTG tgtctgtgct ggggaccacc 2 37: 

ctgagcotca ccttcaatu; ccaagtcttc 2135 

AACAAGA CCG AGGGCGACTG CGGCACCTGC 2-195 

CGCGACGCAA CCACrGCCGG CACTTCCAAG 25 5 5 

AGGAGAAAGG ATGGCTGCTC GGGCCGGAGT 26 15 

CCGCrCTCTA CCACACCCAC CCCG 266 9 



SEQ I D NO. 20: 

( i ) SEQUENCE CHARACTER! ST! CS: 

(A) LENGTH: 4 27 ami no aci ds 

(B) TYPE: ami no aci cl 
(D) TOPOLOGY: linear 

Cm ) MOLECULE TYPE: protei » 

( xi ) SEQUENCE DESCRI PTI ON: SEQ 1 D NQ 20: 

Gly AJa Ala Thr CI y His Pro Phe Pro Lys Vai Phe Asn C! y Cys Asm 

1 5 10 15 

Arg Arg Q u Leu .Asp Arg Tyr Leu Gin Ser Gly Gly GJ y Mm Cys Leu 

20 25 30 

Ser Asn Vfe t Pro Asp Thr Arg Mst Leu Tyr Gly G! y Air Arg Cy.s Gly 

35 40 45 

Asn Gly Tyr Leu Q u Asp G! y Q u Gl u Cys Asp Cys Gly a u Q u Gl u 

50 55 6a 

Olu Cys Asn Asn Pro Cy.s Cys Asn Ala Ser Asn Cys Tin Lc„ Ar « Pro 

65 70 

u 75 80 



133 



WO 97/31109 



PCT/JP96/03017 



01 y Ala 0! u Cys Ala ill n 01 y Sei Cys Cys I li .s 01 it Cys Ly.s Umi Leu 

85 90 95 

Al a Pr o G y Th r Leu Cy s Ar g Gu 01 n Al a Ar g 01 n Oy s As p Le u Pr o 

100 105 110 

01 u Phe Cys Th r Gl y Lys Ser Pro His Cys Pro Thr Asu Phe Tyr 01 n 

115 120 125 

fvbt Asp Gy Thr FY o Cys 01 u Qy 01 y O! n Ala Tyr Cys Tyr As n 01 y 

130 135 140 

Ms t Cys Leu Thr Tyr Gin Gl u Gn Cys Gin Gin Leu Trp 01 y Pro 0! y 
145 150 155 160 

Ala Air Pro AJ a Pro Asp Leu Cys Phe Gu Lys Val Asu Val Ala Gly 

165 170 175 

Asp Thr Phe 01 y As n Cys Gl y Lys Asp Mm Asu 01 y 01 u His Ar g Lys 

180 185 190 

Cy s As n Ivfe t Ar g .As p Al a Lys Cy s Gl y Lys lie 01 n Cy s 01 n Ser Ser 

195 200 205 

01 u Al a Ar g Pro Leu G u Ser As n Al a Val Pro Me Asp Thr Thr I 1 e 

210 215 220 

Me Met Asn 01 y Ar g Gn Me Gn Cys Ar g 01 y Thr His Val Tyr Ar g 
225 230 235 240 

Gly Pro Gu Gu Gu Gy Asp Mt Leu Asp Pro Gl y Leu Val Ma Thr 

245 250 255 

Gly Thr Lys Cys Q y Tyr Asn Hi s lie Cys Leu Gl u Gl y G n Cys Ar g 

260 265 270 

Asm Thr Ser Phe Phe Gu Thr G u Gl y Cys Gly Lys Lys Cys Asn 01 y 

275 280 285 

His 01 y Val Cys Asn Asn Asn Gn Asn Cys His Cys Leu Pro 01 y Trp 

290 295 300 

Ala Pro Pro Phe Cys Asn Thr Pro Gly His Gly Gly Ser lie Asp Ser 
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3 05 j 10 

Gl y Pro Mm Pro Pro CI u Scr Vat 
325 

Val Ai a lie Leu Va I Leu AJ a Va I 
340 

Ar r CI n Asn Asn Ly s Leu Gl y Q n 
355 360 
Lys Leu A- r CI ii Gin Ph c Ser Cys 

3 70 3 75 

Gl y Thr Gl y Hi s Al a Asn Pr o Thr 
3«5 390 
His Ser Pi o His His H) .s Asp Ly .s 
405 

Leu Leu Hi .s Ser Qy Asp Asp Pro 
4 20 



3 15 320 
Gl y Pro Viil Va ] Al a Gl y Val Leu 

^30 335 
Leu fvfet Leu Nfe t Tyr Tyr Cys Cys 
345 350 
Leu Lys f J ro Ser A] a Leu Pro Ser 
365 

Pro Piie Ar g Va I Ser Gin A.sn Set 
380 

Phe Lys Pro Gl u Phe Ar r Ala Pro 
3 95 .]()(» 
CI y Hi s Gl n PI) e Hi s Gl y Hi s Thr 

4 10 4 15 

As p Pro Hi s 
425 



SEO ID NO 21 : 

{ i ) SEQUENCE CHARACTER! ST1 CS: 

(A) LENGTH: 1483 ba.se pairs 

(B) TYPE: nuclei c aci cl 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOCY: linear 
(i i ) MOLECULE TYPE: cDNA 

(Mi) i IYPOTHETI CM: NO 

<iv) ANTI -SENSE: NO 
< vi i ) I M€DI ATE SOURCE 

(B) CLONE: J Ml 09( prVb] a -25Q 
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( x i ) SEQUENCE DESCR1 PTI CN: SEQ ID NO. 2 J : 

CAT GCG CAC TCA TGT CAG CAT GIG GAC CMC TAC TGC.TAC AAT GCC ATC -iK 
Asp Gly His Ser Cys Gin Asp Val Asp Qy Tyr Cys Tyr As n G y Me 

AAA CCT GCC CCr GGG ATC TGC TTT GAG AGA GTC AAT TCT CCA GGT GAT 14 4 

Lys Pro Ala Pro Gy ile Cys Plie 01 u Ar g Va! Ash Ser Ala Qy Asp 

CCT TAT GGC AAC TGT GGC AAA GTC TCG AAG ACT TCC TTT GCC AAA TGC 
Pro Tyr Gly Asn Cys Gly Lys Va! Ser Lys Ser Ser Pho Ala Lys Cys 

GAG ATG AGA GAT GCT AAA TGT GGA AAA ATC CAG TGT CAA CCA GGT GCC 2 AO 

Gl u iVbt Ar r Asp A] a Lys Cys G! y Lys lie Gin Cys Gin Gly Gly /Via 

AGC CGG CCA GTC ATT GGT ACC AAT GCC GTT TCC ATA GAA ACA MC ATC 288 
Ser Atr Pro Val Ile Qy Thr Asn Ala Val Ser lie Gl u Tin Asm Me 

CCC CTC CAG CM GGA GGC CGG ATT CTG TGC CGG GGG ACC CAC GTC TAC 
Pro Lou Qn Gin Gly Gy Air Ile Leu Cys Ar g Gly Thr Mrs Va I Tyr 

TTG GCC GAT GAC ATG CCG GAC CCA GGG CTT GTG CTT CCA GGC ACA AAG 384 
Leu Gly Asp Asp Nfet Pro Asp Pro Gly Leu Val Leu Ala Gly Thr Lys 

TGT GGA CiAT GGA AAA ATC TGC CTG AAT CCT CAA TOT CAA AAT ATT ACT -132 
Cys Ala Asp Gly Lys lie Cys Leu Asn Air Gin Cys Qn Asn Ile Ser 

CTC ITT GGG GTT CAC GAG TGT GCA ATG CAG TGC CAC GGC ACA GGG GTG 480 
Val Phe Gly Val His Qu Cys Al a Met Gl n Cys His Gly Air Qy Val 
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TGC AAC MC AGC; AAG AAC TGC CAC TGC CIA CI CCC CAC TGC CICA CCT CCC 5 2t 
Cys As 11 Asn Arg Ly s As n Cy.s Hi s Cys Gl u Ala Mis Tip AJ a Pro Pro 

TTC TGT GAC AAG TTT GGG TTT GGA GGA AGC ACA GAG AGC CCC CCC ATC .S7r 
Phe Cys Asp Ly.s Ph e Gl y P)i e CI y Gl y Ser Thr Asp Ser Gl y Pro We 

CCC, CA/\ GCA GAA CCA AGG CAG GAA GCT CCA GAG TCC AAC AGC, GAG CCC 624 
-Arg Gin Ala CI u AJ a Ar g Gin Gl u AJ a AJ a Gin Ser Asn Ar R Gl u Ar r 

GGC CAG GGC CAG GAG CCC GTG GGA TCG CAG GAG CAT GCG TCT ACT GCC 672 
Gl y Gin Qy Gin Qu Pro Va I Q y Ser Qn Gl u Hi .s Ala Ser Thr Ala 

TCA CTG ACA CTC ATC TGA GCCCTCCCAT GACATGGAGA CCGrGACCAG 72 0 
Ser Leu Thr Leu lie * 

TGCTGCTGCA GAGGAGCTCA CGCGTCCCCA AGGCCTCCTG TGACTGGCAG CATTGACTCT 78 0 

GTCGCTTTGC CATCGTTTCC ATGACAAQ\G ACACAACACA GTTCT CGGGG CTCAGGAGGG 84 0 

GAA GT CCA GC CrACCAGGCA CGTCTGCAGA AACAGTGCAA GGAAGCGO\G CGACTTCCTG 90 0 

CTTGAGCTTC TGCTAAAACA TCGACATGCT TCAGTGCTGC TCCTGAGAGA GTAGCAGGTT 9fi() 

ACCACTCTGG CAGGCCCCAG CCCTCCAGCA AGGAGGAAGA CGACTCAAAA CTCTGGCCTT 102 0 

TCACTGAGCC CCCACAGGAG TGGGGGAGAA GCAAGGGTTG GGCCCAGTGT CCCCTTTCCC 1080 

CAGTGACACC TCAGCCTTGG CAGCCCTGAT GACTGGTCTC TGGCTGCAAC TTAATGCTCT 1140 

GATATGGCTT TTAGCATTTA TTATATGAAA ATAGCAGGGT TTTAGTTTTT AATTTATCAG 1200 

AGACCCTGCC ACCCATTCCA TCTCCATCCA AGCAAACTGA ATGGCATTGA AACAAACTGG 1260 

AGAAGAAGGT AGGAGAAAGG GCGGTGAACT CTGGCTCTTT GCTGTGGACA TCCCTCACCA 1320 

GGAGTACTCA GGTTTGAGGG TTTGCAGAAA GCCACCGAAC CCACACAGTC ACCAACCCTT 13 HO 

CATTTAACAA GTAAGAATGT TAAAAAGTGA AAACAATGTA AGAGCCTAAC TCCATCCCCC 144 0 

GTGGCCATTA CTGCATAAAA TAGAGTGCAT CCCGCCCGAA TTC 14 83 
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( 2) [ NFORMAT1 ON FOR SEQ I D NQ 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 230 amino acids 

( B) TYPE: aim no acid 

<D) TCPOLOGY: linear 
(ii) MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCRI PT1 ON: SEQ I D NQ 22: 

Asp Qy His Ser Cys Q n Asp Va I Asp Gl y Ty i Cys Tyr Asn Qy lie 

i 5 10 15 

Cys Gin Thr His Qu On Gin Cys Va! Thr Leu Tr p CI y Pro Gl y Ala 

20 25 30 

Lys Pro Ala Pro Qy lie Cys Phe Gl u Arg Val Asn Ser Ala Gl y Asp 

35 40 45 

Pro Tyr Q y Asn Cys Qy Lys Val Ser Lys Ser Ser Phe .Ala Lys Cys 

50 55 60 

Gl u Vfct Arg Asp Ala Lys Cys Qy Lys He Gin Cys Gin Gl y Qy Ala 
65 70 75 80 

Ser Arg Pro Val lie Gy Thr Asn Ala Val Ser lie Gl u Thr Asn Me 

85 90 95 

Pro Leti Gl n Gin Qy Qy Arg He Leu Cys Arg Gl y Thr His Val Tyr 

100 105 HO 

Leu Gl y Asp Asp IVfet Pro Asp Pro Gl y Leu Val Leu Ala Qy Thr Lys 

115 120 125 

Cys Ala Asp Gl y Lys He Cys Leu Asn Arg Gin Cys Gin Asn lie Ser 

130 135 HO 

Val Phe Qy Val Hi s Q u Cys Ala Met Gin Cys His G! y Arg Qy Val 
145 150 155 160 
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Cys Asn As it Ar* Lys As n Cys Hi is Cys Q „ Al a His Tr p Ala Pro Pro 

1 70 ] 75 

Pl»o Cys Asp Lys Phe Q y Ph« Qv Q y Ser Th r Asp S,r Gj y Pro II, 

180 185 190 

Ar* Gin Ala Gl u Ala Air G] n GIu Ala Ala GIu Set Asn Ar r (J,, Ar r 

195 200 205 

Qy Gin Qy Gin Qu Pro Va | Gl v Ser Gin GIu Hi .s Ala Ser Tin AJ a 

^1° 215 22 0 

Scr Leu Thr Leu lie * 



23 0 



SEQ i D \Q 23: 

( i ) SEQUENCE CHARACTER I STI CS: 

(A) LENGTH: 1 569 base pairs 
( B) TYPE: duel ei c acid 
( C) STRANDEDNES S : not relevant 
( D) TOPOLOGY: 1 i near 
(i r ) MOLECULE TYPE: c DNA 
(in) HYPOTHETI CAL: NO 

(iv) ANTJ -SENSE: NO 
( vi i ) j M€DI ATE SOURCE 

<B)CLG\E:JM109(pNfcl a -26N) 
( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NO: 23: 



COG CAC CTC TCC ATC CCA GTG AAG AGC TTC GAC TCC AAG AAT CAT CCA AH 
Gly Asp Leu Trp I J e Pro Vol Lys Ser Phe Asp Ser Lys Asn His P r 0 
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GAA CTG CTG AAT ATT CGA CTA CAA CGG CAA AGC AAA GAA CTG ATC ATA 
Gl u Val Leu Asn lie Arg Lcu G! n Ar g 01 u Ser Ly.s G! ti Leu lie Me 

AAT CTG GAA AGA AAT CAA GGT CTC ATT GCC AGC ACT T'l'C ACG GAA ACC 1 A A 

A.sn Leu Gl u Ar g Asm Glu Gl y Leu lie AJ a Ser Ser Phe Tlir Gl u Tin 

CAC TAT CTG CAA GAC GGT ACT GAT CTC TCC CTC OCT CGA AAT TAG ACG 192 
His Tyr Leu Gin Asp Gl y Tlir Asp Val Ser Lcu Ala Ar g Asm Tyr Thr 

GOV CAC TGT TAG TAC CAT GGA CAT CTA CGG GGA TAT TCT GAT Tc : \ GCA ^10 
Gly His Cys Tyr Tyr His Gl y His Val Air Gl y Tyr Set Asp Ser Al a 

CTC ACT CTC AGC ACG TGT TCT GGT CTC ACG GGA C1T ATT GGC ITT GAA 2HH 
Val Ser Leu Ser Tin Cys Ser Gly Leu Ar g Gly Leu Me Gly Phe Glu 

AAT GAA AGC TAT CTC TTA GAA CCA ATC AAA ACT CCA ACC AAC AGA TAC 3 3 6 

As n Glu Ser Tyr Val Leu Glu Pro M> I Lys Ser Ala Tin Asn Ar g Tyr 

AAA CTC TTC CCA GCG AAG AAG CTG AAA AGC CTC CGG GGA TCA TGT GGA 3K-1 
Lys Leu Pile Pro A] a Lys Lys Leu Lys Ser Val Arg Gly Scr Cys Gly 

TCA CAT CAC AAC ACA CCA AAC* CTC GCT GCA AAG AAT CTG TIT CCA CCA -13 2 

Ser Hi s His Asn Thr Pro Asn Leu Al a Al a Lys Asn Val Phc Pro Pro 

CCC TCT CAG ACA TGG GCA AGA AGG CAT AAA AGA GAG ACC CTC AAG GCA -1K0 
Pro Ser Gin Tin Tip A a Arg Arg His Lys Arg Glu Tl:r Leu Lys Ala 

ACT AAG TAT GTG GAG CTG CTG ATC GTG GCA GAC AAC CGA GAG TTT CAG 528 
Thr Lys Tyr Val GJu Leu Val He Val Ala Asp Asn Arg Glu Phe Gin 
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AGG CAA CCA AAA GAT CTC GAA AAA GTT AAC CAC CGA TTA ATA GAC AIT 
Atr (In Cly Lys As p Leu Gl u Lys Val Lys CI n Ar r Lcu !!o G! u Me 



576 



CCT AAT GAC GIT GAC AAC TTT TAC ACA CCA (TC AAC ATI' CCG ATC GIG 
•Ala Asn His V n | Asp Lys PI. e Tyr ,Vg Pro I.e.. As.) Me A. r He Val 



TTG GTA GGC CTG GAA CTC TGC AAT GAC ATG GAC AAA T(iC TCf GTA ACT 67i 
U " Vnl °y Va! a " Val Trp Asn Asp Mm As,, Lys Cys S<m V« I Se, 



CAG GAC CCA TTC ACC ACC CTC CAT GAA TTT CTG CAC TGC AC/; AAC. ATC 
din Asp Pro PI.e Thr Ser Leu H s Clu Pl,e Lcu Asp Trp Ar K Ly.s Mm 



AAC- CTT CTA CCT CCC AAA TCC CAT CAC AAT CCG CAG CTT (TTC ACT G(X', 
l.vs Lc, Leu Pro Arg Lys Ser His Asp As,, Al a Gin Leu Val Ser Cly 



7fiH 



CITT TAT TTC CAA CCC ACC ACC ATC GGC ATG GCC CCA ATC ATC ACC ATC 
Val Tyr PI.e CI n a y Tl.r Thr lie Gly Mm Ala Pro lie Mm Ser Mm 



«16 



TGC ACG CCA GAC CAG TCT GGG CCA ATT CTC ATG GAC CAT TCA GAC AAT 
Cys Thr Ala Asp Gin Ser Gly Qy lie Val Mm Asp Hi s Scr Asp Asn 



86-1 



CCC CTT COT CCA GCC CTC ACC CTG CCA CAT GAC CTG GGC CAC AAT TTC 
Pro Leu Qy Ala Ala Val Thr Le.. Al a His CI u Leu Civ His Asn Phe 



912 



CJGG ATG AAT CAT CAC ACA CTG GAC AGG GGC TCT AGC TCT CAA ATG (XXI 
Cly Mm Asn His Asp Thr Leu Asp Ar K Qy Cys Ser Cys G! „ Mm Ala 



960 



TTT GAG AAA GGA GGC TGC ATC ATG AAC CCT TCC ACC GGG TAC CCA TTT 



1008 
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Val Gin Ly.s Gl y Qy Cy.s He MM Asn Ala Ser Tin Gl y Tyr Pro Phe 

CCC ATG CTG ttc AGG AGT tgg agc ago aag gag ttg gag acg agc ctg 105 6 

Pro MlM Val Plio Ser Scr Cys Scr Ar R Lys Asp Leu Gl u Thr Ser Leu 



gag am gga atg ggg ctg tgc ctg ttt aac ctg ceo caa arc agg gag 

Gl u Lys Gl y Met Gl y Val Cys Leu Phe Asn Leu Pro Gl u Val Ar R Gl u 



1 10-1 



TCT T TC GGG GGC CAG AAG TGI' GGG AAC AGA TTT CTG GAA CAA CCA GAC 
Ser Phe U y Gl y Q i\ Lys Cy.s Gi y Ami Ar r Phe \';\ I Gl u Gl u Gl y Gl u 



1 152 



GAG TCT GAC TGI' GGG CAG CCA CAG GAA TCT ATG A AT CCC- TGC TGC AAT 
Giu Cys Asp Cys Qy Gl u Pro G! u Gl u Cy.s Met As n Ar K Cys Cys Asn 



12 (Hi 



CCC ACC ACC TCT ACC CTG AAG CCC CAC GCT CTG TGC CCA CAT CCC CTG 
Ala Tin Tin Cys Thr Leu Ly.s Pro Asp Ala Val Cys .Ala His Gl y Leu 



I2-1K 



TGC TCT GAA CAC TGC CAG CTG AAG CCT CCA GGA ACA GGG TGC AGG CAC 
Cys Cys Gl u Asp Cys Gin Leu Lys Pro Ala Gl y Thr Ala Cys Air Asp 



1296 



TCC AGC AAC TCC TCT CAC CTC OCA GAG TTC TGC ACA CCC CCC AGC CCT 
Ser Ser Asn Scr Cys Asp Leu Pro Gl u Phe Cys Tin Gl y Ala Ser Pro 



13-M 



CAC TGC CCA GCC AAC CTG TAC CTG CAC GAT GGG CAC TCA TCT CAG GAT 
His Cy.s Pro Ala Asn Val Tyr Leu His Asp Qy Hi s Ser Cys Gin Asp 



1392 



CTC GAC GGC TAC TGC TAC AAT CCC ATC TGC CAG ACT CAC GAG CAG CAG 
Val Asp Qy Tyr Cy.s Tyr Asn CI y He Cys Gin Thr His Gl u Gl n Q » 



1 A -I 0 
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TCT CTC ACG CTC TGC GGA CCA GGT CXT AAA CCT GCC (XT GGG ATC TGC 1-IKS 
Cy.s Thr Leu Tr p Qy Pro Gl y A! a Ly.s Pro Ala Pro Gl y lie Cy.s 

TTT GAG AGA CYC AAT TCT CCA CCT GAT QT TAT GGC AAC I'C.T CGC AAA 153 6 

Phe Clu Atr Va ! Asn Se: Ala Qy Asp Pr o Tyi Gl v Ami Cy.s Gl > Ly.s 



C7rc TCG AAG AG!' TCC TTT GCC AAA TGC GAG ATG 
V'al Ser Ly.s Ser Ser Phe Ala Ly.s Cy.s Qu t 



156 9 



SCCj 1 i) NO 2-1 : 

( i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 523 ami no aci tls 
( B) TYPE: ami no aci cl 
(D) TOPOLOGY: linear 
( i i ) MOLECILE TYPE: pr ot ei n 
Cxi) SEQUENCE DESCRI PTI ON: SEQ I D NO. 24 : 

CI y Asp Leu Tr p lie Pro Val Ly.s Ser Phe A.sp Ser Ly.s A.sn Hi .s Pro 

Clu Val Leu Asn lie Ar r Leu Gin Ar g Qu Ser Lys CI ii Leu lie lie 

Asm Leu Gl u Atr Ash Qu Gl y Leu lie Ala Ser Ser Phe Tin Q u Tin 

Hi .s Tyi Leu Gin Asp Gl y Thr Asp Val Ser Leu Ala Ar r Asn Ty r Tin 

Gl y His Cys Ty r Tyr Hi .s Gl y Hi s Val Ar r Gl y Tyi Ser A.sp Ser Ala 
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Val Ser Leu Ser Thr Cys Ser CI y Leu Gly Leu lie CI y Hie Gi u 

Asm Glu Ser Tyr 1 Leu GI u Pro Mm Lys Ser Alii Tin As it Air lyr 

Lys Leu Pli e Pro ;\l a Lys Lys Leu Lys Ser Va I Air Gly Ser Cy.s GI y 

Ser His His Asm Tlir Pro Asn Leu A! a Ala Lys Ami V,i I Phe Pro l'i n 

Pro Ser GI u flu Tr p .Ma Air Ar r His Lys Ar r Glu Tin Lcmi L> .s Al h 

I 1 

Thr Lys Tyr Va ! GI u Leu Vn I Jle V;i I Ala Asp Asn Ar k Glu Pin- (ii n 
Air Gin GI v L> s Asp Leu Glu Lys Val Lys Gin Air Leu Me Glu I It- 
Ala As ii His Vn I Asp Lys Phe Tyr Ar r Pro Leu Ami lie Air Mi* Vh I 
Leu Val GI y Val GI u Va I Ti p Asm Asp Mm Asp Lys Cys Ser Val Ser 
Gl n Asp Pro Phe Thr Ser Leu His Glu Phe Leu Asp Tr p Air l.y.s Mm 
Lys Leu Leu Pro ,-Vg Lys Ser His Asp Asn Ala GI n Leu Val Ser GI y 
Val Tyr Phe Gin GI y Tlir Thr lie GI y Mm Ala- Pro He Mm Ser Mm 
Cys Thr Ala Asp Qn Ser (il y Gly lie Val Mm Asp His Ser Asp Asn 
Pro Leu GI y Ala .Ala Val Thr Leu Ala His (il u Lru Gly Hi s Ami Pin- 
Gly MM Asn His Asp Thr Leu Asp Air GI y Cys Ser Cys (il n Mm Ala 
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Vai CI! u i.v.s CI > Q y Cys I I e Mm Ami 



fro VH Va 1 Plie S(.t Set Cys Scr Ar fi 



C>l i« Lv.s (3 y M'f Cil >' Val Cy s Leti flic 



Scr flic G] y Ci! y Gl n Lys Cys CJ y Ami 



C! u l > .s A.sp Cv s CI y Gl u Pro CI u (",| u 



Al a "Ihr Tin iV.s Tin Leu Lys Pr o Asp 



Cy.s Cy.s CJ u Asp Cy s n Leu Ly.s Pro 



Sit SfT Ami Scr Cy.s A.sp I. on Pro Cil u 



I lis C\s Pre Alii Ami V«i I Tyr Umi His 



Val A.sp Qy Tyr Cy.s Tyr As n Cdy lie 



Cys Val Thr Lpu Tr p Ny Pro Qy Ala 



Piie (.In Air V;i 1 Ami Sit Ala G! y A.sp 



Vol Scr Lys Sor Sor Plie Al a Ly.s Cy.s 
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Al a So i I hr C.I > lyt Pr u fhe 



Lv s Asp Lc ti (il u Tin Sr r Lcn 



As ii l.cu Pi o Gl n Vnl Ar k CI u 



Ar R I'hr Val C.I u (il n CI y CI n 



C\ s M i As it Ar r ( v s <. v s \s ti 



Al a \ al Cy.s Al a i li s CI y Lrn 



Alii Gi y Tiir Ala Cy.s Ar r A.sp 



Piie Cys Thr Gl y Al ;i Scr Pi o 



Asp CI y I li s So I Cv.s (il n A.sp 



Cy.s CI n Thr PL s Gl n G n Gl n 



Lys Pro Al a Pro Gl y I I a Cys 



Pro Tyr Gl y A.s it Cys Gl y Lys 



(il u Met 
36H 



IIS 
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SEQ I D NO 25: 

C i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 2404 bas* pairs 
( B) TYPE: nucl ei c aci d 
(O STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 
( i i ) MOLECULE TYPE: cDNA 
( i i i ) HYPOTHETI CAL: NO 

dv) ANT! -SENSE: NO 
(vi i ) I MEDIATE SOURCE 

( B) CLONE: J Ml 09( pM? I B -24 Q 
(si) SEQUENCE DESCR1 PTI 0\': SEQ I D NO. 25: 

TGC TGC CAC CAG TOT AAG CTG TTG OCT CCT GGC ACC CTG TGC CGC GAG 4 8 

Cys Cys His Gin Cys Lys Leu I.eu Ala Pro G! y Thr Leu Cy.s Ar r Gl ii 

CAG GCC AGG CAG TOT GAC CTC CCG GAG TTC TOT ACG GCiC AAG TCT CCC fjfi 
Gin Ala Ar r Gin Cys Asp Leu Pro Gl u Phe Cys Tin Gl y Ly.s Ser Pro 

CAC TGC CCT ACC AAC TTC TAC CAG ATG GAT GOT ACC CCC TOT GAG GGC 14 4 

His Cys Pro Thr Asm Phe Tyr Qn Mnt Asp Gl y Thr Pro Cys Q u Gl y 

GGC CAG GCC TAC TGC TAC AAC GGC ATG TGC CTG ACC TAC CAG CAG CAG 19 2 

Gl y Gin .Ala Tyr Cys Tyr Asn G y Met Cys Leu Thr Tyr Gin Gin Gin 

TGC CAG CAG CTG TGG GGA CCC GGA GCC CCiA CCT GCC CCT GAC CTC TGC 2-10 
Cys Gin On Leu Tr p Gl y Pro Qy Ala Ar r Pro .Ala Pro Asp Leu Cys 

TTC GAG AAG CTG AAT CTC GCA GGA GAC ACC TTT GGA AAC TOT GGA AAG 28 8 
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,J|,e Q;: Lvs V "> As " v »> Ala Qy Asp Thr Phe Gly Asm Cys Cly Ly.s 



CAC ATC AAT GOT CAA CAC AGO AAG TOO AAC ATG AGA GAT GOG AAG TOT 
Asp M,l As,, Gly 01 u His Ar g Ly.s Cys As,, ,VL- 1 Air Asp Al , Ly.s us 



3 3 6 



GGG AAG ATC GAG TOT GAG AGO TCT GAG GCC COG CGC CTC! GAG TCC AAC 
Gly Ly.s lie Gin Gy.s Gin Ser Ser Gl u .Ala Ar r Pro Leu CI u Se, Asm 



3fM 



GCG CnC CCC ATI' GAC ACC ACT ATC ATC ATG AAT CCG AGO CAC, ATC CAG 
Ala V,: P lt , ||e Asp Tin Thr lie ' ■ ,. U , , a.,,, q y A| . R (;|) , , , t . c; . n 



•I 3 :• 



tgc ax; ggc acc cac: gtc tac cga got ccr gac; gag gag got gac atc 

Cys Ai-r OJy Thr His Va I Tyr Ar g Gly Pro Gl u Ci „ Gl u Gly Asp M, ; 



4 8d 



CTG GAC CCA GCC CTG GTG ATC. ACT GGA ACC AAC! TOT CCC TAC AAC CAT 
Lcmi Asp Pro Gly Leu V„ | Kfe, Thr G! y Thr Lvs Cys Gly Tyr As n 11, s 



ATT TGC CTT GAG GOG CAC TGC AGG AAC ACC TCC TTC TTT G.A/\ ACT GAA 
He- Cys Lou can Gly Gin Cys Ar g A.s n Thr Ser PI.e Phc Gl u Thr Gl u 



CGC TCT CXX} AAG AAG TGC AAT GCC CAT GGG GTC TCT AAC AAC AAC CAC 
Cly Cys Qy Ly.s Lys Cys Asn Qy Hi .s Qy Val Cys Asn Asn As,, Gin 



62-1 



AAC TGC CAC TGC CTG CCG GGC TGG GCC CCC CCC TTC TCC AAC ACA CCG 67 2 

Asn Cys Hi s Cys Leu Pro Q y Trp Al a Pro Pro Phe Cys As,, Tin Pro 



GGC CAC GGG GGC ACT ATC GAC ACT GCG CCT ATG CCC CCT GAG ACT GTG 
Qy His Qy Gly Ser lie Asp Ser Cly Pro tot Pro Pro Gl u Ser Val 



7-M) 
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GCT CCT CTC CTA GCT GGA GTG TTG CTG GCC ATC TTG GTG CTG GCG CTC 768 
C;i y Pro Val Val Ala Gl y Val Leu Va I Ala lie Leu VaJ Leu Ala Val 

CTC ATG CTG ATG TAC TAC TGC TGG AGA CAG AAC AAC AAA CTA CCC CAA 81 H 
Leu Mil Lcti Met Tyr Tyr Cys Cy.s Ai r Gin Asn A.su Ly.s Leu Gl \ Gl u 

CYC AAG CCC TCA OCT" CrC CCT TCC AAG CTG ACG CAA CAG TTC ACT TGT 86 1 
Leu Lys Pro Ser Ala Leu Pro Sor Ly.s Leu Ar g Gin G! u Phe Ser Cys 

CCC TI C AGG GTT TCT CAG AAC AGC GGG ACT CCT CAT GCC AAC CCA ACT v t I : ; 
Pro Plie Ar K Val Ser Gin A.sn Ser Gl y Tin Gl y His Ala Asu P: v Tin 

TTC AAG CCG GAA TTC CGG GCC CCC CAC AGC CCA CAC CAC C>\T GAC /\AC 96 0 
Pile Ly.s Pro Gl u Phe Ar g Ala Pro Hi s Ser Pro His Hi .s His Asp Lys 

GGC CAC CAA TTC CAC GGC CAC ACC CTC CTC CAC TCT GGG CAC GAC CCG |0<)S 
Gl y His Gin Phe His CI y His Tlir Leu Leu His Set Gi y Asp Asp Pro 

GAT CCT CAC TGA GCTGACCACA ACAGCCACTA GAACTGCAGC CACTCGATCC 1060 
Asp Pro His * 

ACGGCCACCC TGTCCTCCAC CCCAGGGACC ACCTGGATCC TGACAGAGCC GAGCACTATA l 120 

GCCACCGTGA TGGT GCCCAC CCX7TTCCACG GCCACCGCCF CCTCCACTCT GGGAACAGCT I 180 

CACACCCCCA AAG1 GGTGAC CACCATGGCC ACTATGCCCA CAGCCACTGC CTCCACGGTT 12-10 

CCCAGCTCGr CCACCGTGGG GACCACCCGC ACCCCTGCAG TCCTCCCCAG CAGCCTGCCA 13 00 

ACCTTCAGCC TGTCCACTGT GTCCTCCTCA CrCCTGACCA CCCrGAGACC (ZACTGGCTTC I3fi0 

CCCAGCPCCC ACTTCTCTAC TCCCTGCTTC TGCAGGGCAT TTGGACACTT TTTCTCGCCC \A'?.() 

GGGCAAGTCA TCT'ACAATAA GACCGACCCA GCCCJGCTGCC ATTTCTACGC AGTCTGCAAT 1-18 0 

CACCACTGTC AG\TTGACCG CTTCCAGGGC GCCTGTCCCA CCTCCCCACC CCCAGTCTCC 15 '10 
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i eioo 



iccccccca: tctcctcgcc ctcccctgcc ccrcGcrcrrc; acaatcccat cgctgigggg 

CACGTGAATC ACACCTGGAC CCT GGACiAAC TGCACGCTGG CCAGCTGCGT GGGTCttCAAC 166 0 
CCTCTCGTCC TGCTGGACCC AAAGCCTGTG C;CCAACCTQ\ CCTGCGT GAA CAAGGACCTG 172 0 
CCCATGAAAG TGTGGGACCG GACCCAGCCC TGTGACTTCC ACTATGACIC GG-\GTGCATC 
TGCAGCATGT GGGGCGGCTC CCACTA'ITCC ACCTTTGACG GCACCTCTTA CACCTTCCGG 
CXXXACTCCA CCTATGTCCT CAT GAGA GAG ATCWGCAC GCTTTGGGAA TCPCAGCCTC 
TACCTGGACA ACCACTACTG CACGGCCTCT GCCACTGCCC; mJCCGCCCG CTCCCCOCCC 
GCCCTCACCA TCCACTACAA GTCCATGCAT ATCCTCCTCA CTGTCACGAT GGTGGATGCX; 
AAGGAGGAGG CCCTGATCCT GTTTGACCAA A1TCCGGTGA GCAGCGGTTT CAGCAAGAAC 
GGCCT1-GCTTG TCTTCTCrCCT GCXIGACCACC AGCATGCGTG TGGACATTCC TGCCCTGGGC 

criGArarrcA ccttcaatcc ccaact cttc cagccccccc tgccctagag cctotccac 
aacaacaccg agggccagtg cwcacctcc accaacaacc agacggac:ca ctgiciccag 
ogggacggaa ccactgccgc cacttggyag cacatgccca AGACCTGCCT GGrcCCCCAC 

AGGAGAAAGG ATGGCTGCTG GCCCCCGACT GGCACACCCC CCACTGCCAG CCCCGCAGCC 
CCGGTCTCTA GCACACCGAC CCCC; 



1 7 HO 
18-10 
J 900 
19 fid 
202 0 
2 OH 0 
2 1 1 O 
2 2 00 
2 2 (if) 
2320 
2380 
2 AO A 



SEQ I D NO 26: 



( i ) SEQUENCE CHARACTERl STI CS: 

(A) LENGTH: 339 amino acids 

(B) TYPE: ami no aci d 
(D) TOPOLOGY: linear 

Cii) MOLECULE TYPE: protein 

<*i) SEQUENCE DESCRI PTI ON: SEQ I D NO. 2b: 



Cy-s Cys Hi .s Gin Cy, Ly.s Leu Leu AJ a Pro Gl y Thr Leu Cys Ar « Gin 

5 10 is 

CUn Ala ,Vg Gin Cys .Asp Lei, Pro GI u Phe Cys Thr Gl y Ly.s Ser Pro 
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20 25 ;to 

His Cys Pro Thr Asn Phe Tyr On Mt As p CI y Thr Pro Cy.s Glu Gly 

35 40 45 

CI y Gin Ala Tyr Cys Tyr Asn Qy Mm Cys Leu Tiir Tyr Gin Gl u G! n 

50 55 60 

Cys Gl n Gl n Leu Tr p Q y Pro Q y Al n Ar g Pro Al n Pro Asp Leu Cys 
65 70 75 HO 

Phe Glu Ly.s Vai Asn Val Ala Qy Asp Thr Phe Gl y Asn Cys C! y Lys 

85 90 95 

Asp Met Asn Gl y Glu His Ar g Lys Cys Asn Mm Ar g Asp Ala Lys Cys 

100 105 110 

Qy Lys I 1 o Gl n Cys Gl n Snr Ser Gl u Al a Ar g Pro Leu Ci n Ser Asn 

115 120 125 

Ala Val Pro lie Asp Thr Thr He lie Mt Asn Gl y Air Gin He CI n 

130 135 14 0 

Cys Arg Gl y Thr His Val Tyr Ar g Gl y Pro Gl n Gin Glu G! y Asp Ml 
145 150 155 160 

Leu Asp Pro Gl y Leu Val Met Thr Gl y Tiir Lys Cys Gl y Tyr Asn His 

165 170 175 

He Cys Leu Glu Qy Gin Cys Arg Asn Thr Ser Phe Phe C! u Thr Glu 

180 185 190 

Gl y Cy.s Q y Lys Ly.s Cys Asn G) y Hi s Gly Va! Cys Asn Asn Asn Gin 

195 200 205 

Asn Cys His Cys Leu Pro Gl y Tip Ala Pro Pro Phe Cys Asn Tin Pro 

210 215 220 

Gly His C3y Gl y Ser He Asp Ser Gl y Pro Mm Pro Pro Glu Ser Val 
225 230 235 240 

Gly Pro Val Val Ala Qy Val Levi Val Ala He Leu Vnl Leu Ala Val 
245 250 255 
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Lou VH Leu Mm Ty : Tyr Cys Cys Ar f? On As it Asm Ly.s Leu CI y Gin 

260 265 270 

Leu Lys Pro Ser Ala Lou Pro Ser Ly.s Let; Ar r Gi n Qn Phe Ser Cy.s 

275 280 28S 

Pro Phe Ar R Va I Ser Gin A.s n Scr CI y Tl.r CJ y PU s Ala Ash Pro Tin- 

290 295 300 

Hu- Ly.s Pro Clu Phe Aj - R Ala Pro His Sei Pro His l|j ,s H, . s Asp Ly.s 
305 310 3 1S 320 

Q >' Hi ' s C;in P,lf ' 111 s G| V lli.s Tiir Leu Leu His Sim CI y Asp Asp Pro 
325 330 33 5 

As p Pro Hi .s 
339 



SEQ I D NO 27: 

( i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 453 base pairs 
( B) TYPE: nucl ei c acid 
(O STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 
(i i ) MOLECULE TYPE: cDNA 
( i i i ) HYPOTHETI CAL: NO 

<iv) ANTI -SENSE: NO 
(vi i ) I MvEDI ATE SOURCE 

(B) CLONE: JM109(pM?l f? -24N) 
( xi ) SEOL'ENCE DESCRI PTI OV SEQ ID NQ 2 7: 

CCA GCT OCC ACT CCC CAC CCC TTT CCC AAA GTG TTC AAT CO\ TCC 
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Q y Ala Ala Thr Qy His Pro Plre Pro Lys Val Phe Asm CI y Cys 

AAC AU; AGO GAG CTG GAC AGG TAT CTG CAG TCA GCT GCT GGA ATC TCT 9-1 
Ash Arg /\r g 01 n Leu Asp Air Tyr Leu Gin Ser Gl y GI y Gi y VL t Cys 

CTC TCC AAC ATG CCA CAC ACC ACG ATG TTG TAT GGA GCC CC3G AGG TCT 1-12 
Leu Ser Asn Vfct Pro Asp Thr Arg M»t Leu Tyr Gl y CI y Ai r Ai r Cys 

GGG .AAC GGG TAT CFG G<\A GAT GGG GAA GAG TCT GAC TCT GGA GAA CM 1 90 

Gl y Asn G y Tyr Leu GI u Asp GI y Gl u Gl u Cys Asp Cys Gl y CI ti CI u 

GAG GAA TGT AAC AAC CCC TGC TCC AAT GCC TCT AAT TCT ACC CTG AGG 23H 
Gl u GI u Cys As u Asn Pro Cys Cys Asn Ala Ser Asn Cys Thr Leu Ar r 

CCG GGG GCG GAG TCT GCT CAC GCC TCC TGC TGC CAC CAG TCT AAC CTC 2Hfi 
Pro Gl y Ala CI u Cys Ala His Gl y Ser Cys Cys His Gl ii Cys l.y.s Leu 

TTG CCT CCT GGG ACC CTG TGC CGC GAG CAG GCC AGG CAG TGT CAC CTC 33-1 
Leu Ala Pro GI y Thr Leu Cys Arg Gl u Qn Ala Ar r Gl n Cys Asp Leu 

CCG GAG TTC TGT ACG GGC AAG TCT CCC CAC TGC CCT ACC AAC TTC TAC 382 
Pro Gl u Phe Cys Thr Qy Lys Ser Pro His Cys Pro- Thr Asn Plie Tyr 

CAG ATG GAT GCT ACC CCC TGT GAG CGC GCC CAG GCC TAC TGC TAC .AAC 130 
Gin Nfei Asp Cly Thr Pro Cys Qu Gl y Qy Gl n Ala Tyr Cys Tyr Asn 

CGC ATG TGC CTC ACC TAC CAG GA -153 
CI y M-i Cys Leu Thr Tyr Gl n 
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[ NFOR\l-\Tl Q\ FOR SEQ ID NO 28: 

( ! ) -SEQUENCE CHARACTERI STI CS: 

( A) LENGTH: 150 ami no nci (is 
( B) TYPE: ami no acid 
t D) TOPOLOGY: linear 
( i i ) MOLECULE TYPE: pro! ei i. 
Cxi) SEQUENCE DESCRI PTI ON: SEQ ID NQ 28: 

GIv Al .i Ala Thr Gly Hi .s Pro Ph e Pro Lys Val PI, e Am. Gl y Cy s Ash 

1 5 U) is 

Arfi Air Gl u Leu Asp Ar r Tyr Leu Gin Ser Gly Gly Gly ,Vb I Cy.s Leu 

20 25 30 

Ser A.s n M- 1 Pro Asp Tlir Ar R M- 1 Leu Tyr Gly G] y Air Ar r Cy.s Gly 

'15 4 0 .1 5 

A.sn Giy Tyr Leu G! u Asp Gly Qu Gl u Cy.s A.sp Cy.s Gly Gl u Gl u Gl u 

50 55 6(, 

Glu Cys As ii A.sn Pro Cy.s Cy.s Asn Ai n Scr A.sn Cy.s Thr Leu Air Pro 
65 ™ 75 80 

Gly A] a Glu Cy.s Ala Hi s CI y Ser Cy.s Cy.s His G! „ Cys Lys Leu Leu 

«5 90 95 

Ala Pro Gly Tl.r Leu Cys Ar g Qu G! n Ala Air Gin Cy.s A.sp Leu Pro 

1°° 105 no 

Glu Phe Cys Thr Qy Lys Ser Pro His Cys Pro Thr A.sn Phe Tyr Gin 

115 120 125 

Ml- I Asp Gly Thr Pro Cys Glu Qy Gly Gin Ala Tyr Cy.s Tyr Asn CI y 

13CI 135 HO 

Mm Cy.s Leu Thr Tyr Q n 
145 150 
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2. 7-?x©^n>'j >-e*s> ft**! i e«0^ h y >o 

3. tKO^/l/h'J fS**S 1 ^ h y > c 

4 . *ft-e*U 0 2a ~EI 2 j. . H 3 a 3 j RtfEl 4 a 4 
i lc*3*lrt:7S y»B*J*£fr yyPhU>ax £ 

5. *n***u la 1 2 a~m 1 2 b t> l < usi 1 5 a~m 1 5 f *> 

L < 2 3 a -El 2 3 b. El 1 6 L < tiBI 1 7 a ~H 1 7 c#.tfBI 
1 3 a~H 1 3 dtc^£*l/c7 i J MStmn^VZ. LZftWittZ. * 

y xD-m&t'Pte < t t>£fr# y Ko 

7. > ^ h y * n ^Df7-ifHji, -r X'f >-r 'J 

y^rf- Ko 

8. y ^©x-rx-f >r^y vWtF^xf^f y - y yf 
«**ii>tt < t ft* 3 ! 6 ga«©# y Ko 
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10. y jis h >©y 9 D/Pr7-t?m -r>r x-t >x?'D > 

11. 0 2 a -0 2 j , 0 3 a -0 3 j . EI 4 a -0 4 i , 0 1 2 
a -0 1 2 b > g| 1 5 a ~EI 1 5 f, 0 2 3 a -0 2 3 b , 01 6, 0 
1 7 a -0 1 7 c X(30 1 3 a — 0 1 3 d IZTpZtltiT i J 8£ge?iJ©'> 

< <!: k-lftft&^tsm*^ 6 U Ko 

i 2. uuie *n**ftTfe«fc9&tf*is^? ! ft^©7 s yg? 

o 

1 ) 0 2 a -0 2 j 0N*tti O&pLT lSg«Me t*^2 0 5 

ilOAr g $. TOT i J mm 

2 ) 0 3 a -0 3 j ©N^flSJ; <0%LtlT lf@©Me t t> 2 0 4 

fgOAr gtX'OT i J BEE^J 

3 ) 0 4 a -0 4 i ©N*4£J; 9 2&;tT 1 #g©M e t ^ £ 2 0 5 

fg©A r g*T?©7 $ y g?E?iJ 
4) 0 1 5 a -0 1 5 fONSttiOaiLTlfSCG 1 1 
5 5f|0Argit'O7;y ©Se^iJ 

y * oyof7-b*iS« : 

1 ) 02 a~02 j ©N««t0^T 2 06#B©Glu^S>4 
1 4#|OPro tt'OT i 7 SE^^iJ 

2) 0 3 a -0 3 j ON*SS«tO^^.T 2 0 5 f gOG 1 u^t> 4 
0 9f@©Proi Tr© 7 $ y g&@£?ij 

3) 0 4 a -0 4 i ©N£iS«fc 2 0 6#@©A 1 a**£ 4 

o 6 #g©p r oi?©7 $ 
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4) Ell 5 a~Ell 5 f ©N^JSUO&X-T 1 5 6#g©G 1 

£364 #g ©Pro Jt'©7 ^ y S?K?'J 
5 ) EI 1 7 a~EI 1 7 c © N£i$ £ 9 1 #g©G 1 y 3 

6#g<DP r o*T®7 ~ yg?B£?iJ 
6) m 1 3 a~EI 1 3 d<DN5fci*J:?)»*.T 1 #g©A 1 4 

OSiOPr o^7?©7 ^ y &BE?iJ 

1 ) El 2 a -13 2 j ON*** *9^^.T 4 2 0 Sg©Phe*^5 

0 9S§OG 1 y^T©7; yg?K?iJ 

2 ) El 3 a~EI3 j CDN^SJgckO^^T 4 1 5§gOTy r ^£ 5 

0 4#I©G 1 yif®7 5 7 $?ffi?iJ 

3 ) EM a~H4 i © N^SJgJ: «9 »"*rC4 1 2 #g©T y r 5 

0 2#g©G 1 y£T*<DT i Jm£M 

4 ) El 1 2 a~EI 1 2 b©N*^J:«9^x.T l#l®Ly s^t>3 

6 #g©G 1 y £T*(D7 i y $S£?'J 

5 ) m 1 5 a~EI 1 5 f (DN£#gJ:t>&;LT 3 7 0#g©Phe^ 

£ 4 5 9 fgOG 1 yi-e®7 ^ J MTU 

6) Ell 6ON*«J:0ttiLTl#a©G 1 y**€>7 7#g©G 1 

yn-c7; y stE?ij 

7) El 1 7 a~EI 1 7 c ©N5fc«U9»;LT 4 2#g©Ty rfrv> 

1 3 1 #g©G 1 ytt'Or i ygJE^ij 

8) El 1 3 a~EI 1 3 d©N*JS«fclJtt*.T4 6#g©T y 
1 3 6#g©G 1 yit'07 i y $@2?iJ 
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1 ) m 2 a —SI 2 j ON^Cct 0£fc*-T 5 1 0 #g©H i s*^7 
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